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Original Communications 

^ 

NUTRITION STUDY IN PREGNANCY^- 

Correlation Between Dietary Survey of Vitamin A Content and 

Dark Adaptation Time 

Philip F. Williams, M.D., Bernard Hark, M.D., and 
Florence G. Fralin, B.S., Philadelphla, Pa. 

(From the Prenatal Clinics of the Presbyterian and Jeivish Hospitals) 

T his report presents the results of an estimation of the vitamin A 
content in the diets of 123 pregnant Avomen, a determination of their 
dark adaptation time by tlie adaptometer, a study of the effect upon the 
deficiencies following administration of A'itamin A concentrate, and a 
correlation of the findings with several obstetric factors. 

Vitamin A, an essential food factoi’, is metabolized in the human 
liody from its precursors, which, in turn, are metabolic products of 
plants. It is one of an increasing group of organic substances I’egarded 
as indispensable for groAvth and maintenance of normal structure and 
function of body tissue. It is said to be intimately concerned Avith the 
reproductive processes of experimental and domestic animals. This 
vitamin in its most nearly pure naturally occurring form is found in 
fish liver oils. In the human body, carotene, its precursor or provitamin, 
is converted to vitamin A in the liA'er. Carotene is contained in the 
yelloAv or green colored matter of many vegetables and fruits. 

Eggs, milk, and some milk products, and liver are the most important 
vitamin A food soui’ces of animal origin. The best plant soui’ces are 
the green or yelloAv fruits and Amgetables. 

‘This study was made under a grrant from the Selina B. McIIhenny Fund for 
Clinical Investigation in the Presbyterian Hospital in Philadelphia. 

Read by invitation at the Third Annual Meeting- of the South Atlantic Association 
of Obstetricians and Gynecologists at Richmond, AUrginia, February 9, 19-10. 


Note: The Editor accepts no responsibility for tlie views and statements of au- 
thors as published in their “Original Communications.” 
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Tlie vitamin A activity of milk and eggs is derived from the plant 
material consumed by the cow and the hen; and milk becomes a very 
important source of vitamin A supply when one considers that it is con- 
sumed in fairly large quantities. 

Animal liver contains a high concentration of vitamin A (approxi- 
mately 2,780 Sherman units per ounce of beef liver) ; it is the site of 
transformation of carotene into actual vitamin A, and surplus vita- 
min A is stored there. But, “increased appreciation of, and consumer 
demand for, liver cannot be met by increased production of liver as an 
independent food crop.”'' 

Thin green leaves are among the best sources of vitamin A. There 
seems to be a parallel between chlorophyll content and vitamin A activ- 
ity, but the exact relationship has not yet been established. The yellow 
color of the carotene may he an index of the vitamin A activity in many 
plant products, as for example, carrots and sweet potatoes, two valuable 
vegetable sources, and apricots, yellow peaches and bananas, very good 
fruit sources.^ 

Vitamin A is essential to normal nutrition at all ages. One of the 
early symptoms of deficiency is hemeralopia, poor visual adaptation to 
semidarloiess. Mild deficiency symptoms reported include retarded 
growth, possible lowered resistance to infection, particularly in the 
upper respiratory tract, lack of vigor and appetite, decreased reproduc- 
tion and lactation, dry skin and poor teeth. More serious deficiencies 
reported include such symptoms as xerophthalmia, lowered resistance 
to infections entering mucous surfaces, sterility, loss of weight, calculus 
formation in kidney and bladder, and a Avcakening and metaplasia of 
epithelial tissues. 

The requirements for the human being haA'c been worked out from 
various aspects and are usually expressed in terms of international units 
per kilogram of body weight. Quantitatively, according to Guilbert and 
Hart,^ the requirement for vitamin A is strikingly small; six to eight 
micrograms daily per kilogram of body weight are necessary for cattle, 
sheep, and svfine. 

Since the symptom of partial night blindness lends itself to physical 
measurement, several investigators haA^e made observations on the 
amounts of vitamin A necessary to prevent it. They based their con- 
clusions on the ability of their subjects to discern differences in bright- 
ness of illumination. 

After studj'ing two matched groups of young male adults, Edmund and Clem- 
mesens concluded that 20 to 22 international units of vitamin A value per kilogram 
of body weight should prevent visual dysadaptation. An average of 40’ interna- 
tional units per kilogram maintained an optimal visual response Without providing 
body storage in the series studied by Booher, Collison, and Hewston.'i 

Stiebeling and Phipards conclude from the Booher study that the average Amer- 
ican diet should provide an average of 60 international units per kilogram to cover 
average minimum requirements for maintaining optimal visual response. They 
suggest that to obtain a storage reserve and to provide for the needs of those with 
higher requirements it would appear practicable to establish a 50 per cent margin 

‘Sherman: Chemistry of Foods and Nutrition, New York, 1937, The Macmillan 
Company. 
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of safety as an aim in ideal dietary plans. For a 70 kilogram man this would 
amount to at least 6,000 international units of vitamin A value per day. Six to 
eight thousand units of vitamin A value can he furnished by ordinary food if great 
care is taken in its selection. 

Several observers<j -8 have noted that only minute traces of vitamin A and carotene 
are found in the serum of blood from the umbilical cord of human infants. Others 
have noted that the fetal liver contains only 14 to 17 units per gram as against an 
average content in the adult liver of 220 units per gram. Danno found that in spite 
of the apparent necessitj^ of vitamin A for fetal growth it was impossible to raise 
the vitamin content of the livers of fetal rats by administering either vitamin A 
or carotene in large doses to the pregnant mothers. By administering enormous 
doses of vitamin A to the pregnant rabbit, a slight relative increase in the storage 
of vitamin A in the fetal liver was accompbshed. The deleterious effects upon the 
reproductive process in dairy animals, swine, and experimental animals of a diet 
deficient in vitamin A values have been established. 

Sureio and Masonii have sliown that a lack of vitamin A in the diets of rats 
upset the estrous cycle, and caused resorption of the fetus; if a litter was born, the 
young were immature and showed signs of incipient xerophthalmia. Cattle in Cali- 
fornia, deprived of green food during a dry season, had stillborn calves whose livers 
showed no vitamin A. Those calves born alive succumbed readily to infections. 
Here estrus also failed to return.12 

These effects of a vitamin A deficiency accentuate the importance for 
an optimum amount of this food factor in the diet during pregnancy. 
Among other basic reasons for such an increase may he mentioned the 
increased metabolism of the pregnant woman, the very active metabolic 
processes of the fetus in relation to its Aveight, and the need for an in- 
creased storage in the Avoman’s body to provide for the demands of lac- 
tation. The surprising difference betAveen content of vitamin A in the 
fetal liver and the adult liver, and the fact that but minute traces of 
either vitamin A or carotene are found in the umbilical cord blood 
serum suggest that the placenta prevents the passage of any marked 
cpiantity of vitamin A to the fetus and its structures. This is in contrast 
to the finding of an increased amount of vitamin C in the cord blood 
of the fetus as compared Avith a simultaneous maternal blood content. 
To us the question is not ansAvered as to the reason for such a small 
amount of such an essential groAvth factor as vitamin A in the fetal 
blood and the tissues. If the fetus has the same comparative need for 
vitamin A in its metabolic oxidative processes, in Aidiat form is it trans- 
mitted from the mother? 

The iieAA'born child requires 2,000 units of vitamin A a day^® for its 
groAvth and for tlie liver storage Avhich increases rapidly in the early 
Aveeks of life. Such need increases Avitli the groAvth of the child. This 
necessitates a maternal storage during pregnancy as Avell as a continu- 
ance of optimum requirements during lactation. 

The argument that excess storage does take place during pregnancy 
can be someAvhat strengthened by the discovery in the literature that 
maternal storage is more than double that of ordinary human storage. 

Bussoni^ analyzed for vitamin A the liver of one woman who died in shock 
shortly after cesarean section, and has reported the determination of 462 Lovibond 
Blue Units in 0.5 Gm. of liver. Although its validity might be questioned, apply- 
ing Moore ’sio conversion formula, 1 B.U. x 0.6 = 1 international unit, the liver of 
this patient contained 544.4 international units of vitamin A per gram, as con- 
trasted with 220 international units per gram of normal human adult liver. 
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The increased requirements of pregnancy and lactation probablj' are 
met by doubling the adult’s usual requirements per unit of body weight. 
For a 132 pound, 60 kilogram, pregnant woman, then, at double the 
usual 60 unit value for minimum requirement, the daily requirement 
would be 7,200 international units of vitamin A value. The Technical 
Commission of the League of Nations^" recommends 9,000 international 
units of vitamin A for the pregnant and laetating woman. 
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Pig:. 1. — Vitamin A consumption per requirement unit per clay. North Atlantic citin.“, 
by food expenditure levels (843 families). (From Sticbeiing and Pliipard.') 
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Fig'. 2. — Vitamin A consumption per requirement unit per day. Wiiite in South 
Atlantic cities and Negro in Southern cities, by food expenditure levels. (Adapted 
from Stiebeling and Phipard. ) 


Dr. Maurice B. Strauss in a personal communication says, "1 feel that it is wise 
to hold out for liigh levels, particularly in view of the many metabolic and gastro- 
intestinal changes which occur in pregnancy and which probably alter the absorp- 
tion, utilization and requirement of nutritional factors.” 

In tlieir recent estimate of the adequacy of diets of different population groups, 
Stiebeling and Phipard investigated, among otiier food factors, the content of 
vitamin A. They found that values as high as their suggested daily allowance scale 
for the requirement unit of an adult male, twenty years or over, of 6,000 inter- 
national units were obtained in groups of families living in Southern cities, even 
wlien their expenditures for food were as little as $0.63 to $1.24 a person per week. 
In their dietary survey of the families of employed workers in eight major geo- 
graphical centers of tlie United States, the autliors brougiit to liglit many surpris- 



WILLIAMS ET AL. : NUTRITION STUDY IN PREGNANCY 5 

ing facts regarding the distribution of dietary vitamin A values. It is of interest 
at this meeting to compare the North Atlantic cities, which include Philadelphia, 
the South Atlantic cities, and the negro of the Southern cities, for the average 
values for vitamin A in their diets at various economic levels. 

In the North Atlantic cities, according to Stiebeling and Phipard (Pig. 1), at a 
food expenditure level of $1.25 to $1.87 a person a week, the average vitamin A 
value of the diets of the families investigated was 2,100 international units a re- 
quirement unit a day. Almost 70 per cent of the diets furnished less than 2,000 
units, whereas the top 13 per cent furnished more than 4,000 units per require- 
ment unit a day. Even when the expenditure reached $2.50 to $3.12 a person a 
week, as many as 29 per cent of the families in the North Atlantic cities obtained 
fewer than 2,000 units a requirement unit a day. In the South Atlantic cities with 
an expenditure of $1.25 to $1.87 (Pig. 2), the average value reached 2,800 units, a 
25 per cent increase over the North Atlantic area. At the same financial output, 
the negro in the Southern cities obtained 6,600 units. At $3.13 to $3.74 per person 
per week for food the South Atlantic average of 7,300 units goes over the required 
allowance for the first time. The North Atlantic average still trails at 4,200 units, 
and only approximates the requirement allowance, with 5,900 units, at an expendi- 
ture of $3.75 to $4.37 per person per week for food. 

Although the cost is unknown it may be interesting at this point to 
mention the pellagra-producing diet published by Eoss and his co- 
workers^’' in their investigation of the relation of dietary factors to 
pregnancy toxemia (Table I). It is to be presumed, from the context 
of their report, that many pregnant women in the South subsist on a 
diet similar to one which the values show is markedly deficient in vita- 
min A. 


Table I. Vitamin A Value in a Pellagra-Peoducing Diet 

(As REPORTED BY ROSS) 


FOOD 

quantity 

(GM.) 

VITAMIN A 

VALUE INT. UNITS 

Commeal (yellow) 

92 

770 

Cane syrup 

105 

0 

Elour 

in 

0 

Lard 

81 

0 

Rice 

25 

0 

Field peas 

90 

500-3,000* 

Hominy grits 

51 

0 

Fat salt pork 

60 

300 

Total value 


1,570-4,070 


‘Values by different assays. 


Consequentlj^ it is evident that in both the North and South Atlantic 
cities, though to a greater extent in the former, present-day diets go 
below normal requirements for vitamin A values, even though the money 
outlay for such a diet is relatively high. And it is to be presumed that 
the negro of the Southern cities has made a choice of better value and 
of probably relatively less expense in his selection of sweet potatoes and 
other cheaper, but more abundant carotene-containing plant products. 
Where the North Atlantic family buys only four pounds of sweet pota- 
toes to 153 pounds of potatoes, the Southern negro buys in the ratio of 
42 to 49 ; and his consumption of leafy green and yellow vegetables is 
to that of the white adult of the North Atlantic as 90 is to 75. 
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With vitamin A and other recognized deficiencies of the diets of the 
North Atlantic area in mind, we began last year to make a nutrition 
survey of a series of pregnant women in Philadelphia. There was no 
selection of the patients, who Avere attending prenatal clinics at the 
Presbyterian Hospital and at the Jewish Hospital. Women in all stages 
of pregnancy and degree of parity, at no particular season of the year 
Avere included. A nutritionist intervieAved the Avomen personally, in- 
structing them hoAv to record properly their food intake over a period of 
seven days. When the food records*' Avere returned, all items Avere 

pREquEUCY Distribution o? ViTwvim K Content 
OF Dietaries of 1Z3 Preg,nant Women 


ME^N 5B6E SHE.t\^A^N UNIAS 
Standard Deviation Z363 



Sherwi/an Units (in Thousands) 

Fig. 3. — Frequency distribution of vitamin A content of dietaries of 123 pregnant 

Avomen. 

scrutinized and checked by the nutritionist during a second personal 
intervicAV. Although some food records had to be discarded because 
they AA^ere incomplete or inaccurate, aa'c feel that, obtained in the man- 
ner described, they furnish a reasonably good picture of the usual diet 
of these pregnant AVomen. 

The food records Avere then analyzed for their Autamin A values in 
Sherman units, as set forth in Food Valves of Fortions Commonly 
Hewed, First Edition, 1937, prepared by BoAves and Church.^® All the 
analyses in this report Avere computed in Shennan units, because data 
for aA'Crage vitamin A values in the international units Avere not suffi- 
ciently complete or definite for our purposes. No conA’’ersion into inter- 
national units AA^as attempted because, as Munsell states, “ . . . the deriva- 
tion of a conversion factor is not a Amlid procedure. Any implied rela- 
tionship must be considered as merely indicatiA''e. ” 

The Autamin A intake in Sherman units is graphically shoAvn in Pig. 3. 

Inasmuch as the food records Avere computed in Sherman units, there 
Avas a need for vitamin requirements in pregnancy also expressed in 
Sherman units. The most complete ones found Avere those announced 

*The forms used for the food analyses were patterned after those designed for 
teaching purposes at the Dental School of the University of Pennsylvania. 
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1)y the Philadelphia Child Health Society in Octoher, 1938. They in- 
clude the following standards : 

'N^itamin A 6,000-10,000 Slierman units 
Vitamin B 900- 1,200 Sherman units 
Vitamin C 100- 200 Sherman units 

Vitamin G 600- SOO Sherman-Bourquin units 
Vitamin D SOO International units 

An analysis shows that 62 per cent of the vitamin A values of the 
food records studied were below the requirements for pregnancy as 
stated above. 

The next step ivas to measure dark adaptation timing by means of an 
adaptometer and the test tvas performed as follows : 

The patient was placed in a dark room and exposed for a measured time (three 
minutes) to a strong bleacliing light of controlled intensity. During the exposure 
period, it was necessary to observe the patient’s eyes to see that they were kept 
open. After the exposure light was extinguished, the patient touched a small knob 
on the instrument casing and fixed in darkness at that point. This is called tactile 
sense fixation. The fixation point was so located that the image of the test light 
fell upon a predominantly rod retinal area (about 20 degrees off the fovea). 

Readings for the regeneration of the visual purple were made at given time 
intervals by increasing the intensity of the test light until it became just barely 
visible. The patient had not only to report when she saw the test light, but also 
the direction of its oblong form. This direction could be adjusted by the operator, 
and thus the veracity of the patient’s report was checked. 

The earliest manifestation of avitaminosis A is night blindness. It is 
now known that the ability to see in dim illumination is due to the 
visual purple, which is regenerated normally only Avhen an adequate 
supply of vitamin A or its precursor is present. The physiology and 
pathology of avitaminosis A and dark adaptation have been discussed 
by Hecht^® and the diagnosis of latent avitaminosis A with the pho- 
tometer has been deserilied recently by Feldman.-® A full discussion 
will be found in their contributions. 

Ricketts2i tested 40 pregnant women with the Jean’s biophotometer and found 
16 classified as good, 17 fair, 3 poor, and 4 very poor. There was an opportunity 
to check 19 cases after administration of carotene in oil with obvious improvement. 
Two of his cases presented vitamin A deficiencies so severe they simulated toxemias 
of pregnancy. Both responded to vitamin A therapy. 

Edmund and Clemme6en,3 in a study of 50 women with complicated pregnancies 
admitted to a municipal hospital in Copenhagen, found that about half of them 
presented ‘ ‘ dysadaptation. ’ ’ This term they apply to pathologic or abnormally high 
light threshold reading. Their cases presented largely hj^peremesis and pyelitis as 
indications for hospitalization. 

We made readings in 123 pregnant women, and checked them, and an 
opthalmoseopic examination was made to disclose any pathologic lesion 
of the eye. We have considered five minutes or less as normal readings. 

The dark adaptation time in the group ranged from two to eleven 
minutes. The results are expressed graphically in Fig. 4. The analysis 
shows that 37.5 per cent of these women had an adaptation time delayed 
beyond the normal of five minutes. 
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As a result of finding deficient vitamin A values in such a high per- 
centage of the women by lioth dietary analyses and darli adaptation 
time, an attempt was made to correlate the findings in the deficient 
'cases (Fig. 5). In the group under study, no definite tendency is dis- 

pREquENCY Distribution of Dark AD^PT^TlONTIN\E 
OF \23 PregvNAvNT Wokien 


^/Ic.^N 5.16 Minutes 

5TANO^P.DDEVl^TlOM 1.97 " 



Dark Adaptation Time (in Minutes) 

Fig. 4. — Frequency distribution of dark adaptation time of 123 pregnant women. 
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Fig. 5. — Scatter diagram showing correlation between dark adaptation time and 
vitamin A content of dietary of 123 pregnant women. (Each dot represents an 
individual.) 


cernible for a higher vitamin A content of the dietary to he associated 
v.utli a shorter dark adaptation time. In fact there is a slight positive 
correlation (r = +0.11) in the opposite direction, a higher vitamin A 
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content of the dietarj^ tending to be associated Avith long dark adapta- 
tion times. However, the correlation coefficient is not statistically sig- 
nificant. 

This type of correlation may be due to several factors. The vita- 
min A value of the diet may express a large proportion of carotene 
Avliich may not be transformed. Other faults or variations in the physi- 
ology, of which Ave Avere ignorant, might have, been present, and the 
human element in some instances, may have contributed to an unre- 
liable record. 

Thomson, Griffith, and others^z state the problem succinctly when they say, ‘ ‘ The 
estimation of the amount of vitamin A or its precursors in food-stuffs has not yet 
reached a high degree of precision; published results for any one foodstuff show 
a wide range of variation, and it is not possible to be certain that published results 
are valid for the particular foods in any one diet. In experimental studies in which 
large doses of concentrates are given, this is not of importance, but it is of impor- 
tiince when attempts are made to correlate the vitamin A or carotene content of 
natural foodstuffs with dark adaptation.” 

Since sufficient amount of fat in the diet is considered essential for 
the proper transference and utilization of vitamin A, Ave have checked 
the fat content of the diet against the dark adaptation time in the series. 
The dietary fat value requirement Avas 91 Gm., as it Avas the average 
value. A fat value of such requirements, or above, and a normal, or 
shorter, dark adaptation time Avere present together in 40 per cent. A 
deficient dietary fat value and a delayed adaptation time Avere present 
together in 10 per cent. A deficient fat value and a normal, or more 
lapid, time were present in 23 per cent, and the remaining group Avith 
normal fat value and delayed time present, comprised 27 per cent. Here 
again the relationship is not sufficiently positive to be significant. 

We have endeavored to determine the effect of supplemental admin- 
istration of vitamin A upon the dark adaptation time. Oleum per- 
comorphum,* Avas given to a group of Avomen aa'Iio had a dark adapta- 
tion time delayed beyond the generally accepted normal of five minutes. 
TAventy-eight AVomen co-operated to an extent sufficient that the results 
may be reported. 

The vitamin A was taken in a dose of 20,820 international units per day for 
seven daj’s preceding the appointment for the second reading. At this time 21 
showed reductions in the dark adaptation time ranging from one to six minutes. 
Of the remaining 7 women, 3 showed no reduction; and in the other 4 an increase of 
one minute was noted in 3, and an increase of three minutes in one. A third esti- 
mation was made seven to fourteen days after the second in these seven women and 
an improvement not noted at the second test was present in four. The assumption 
is that in these cases either the absorption or utilization was slower than usual due 
to some unknown delay in the mechanism concerned. 

Of the 10 women in the seven-minute group, 9 showed reductions and one an 
increase. The findings in the gi-oup showing seven-minute readings have been ex- 
pressed graphically in Fig. 6. 

We regret that lack of time did not permit a control series AAdthout 
admini stration of vitamin A, and the same factor prevented a study of 

•Furnished through the courtesy of Dr. Warren M. Cox, Jr., and tlie Alead Johnson 
Company. 
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the effect of the administration on a group of Avomen Avhose adaptation 
time Avas better than normal. 

That Yitamin A may build up resistance to infection is an alloAA'able 
claim. In this respect aa^g have noted the febrile morbidities of the puer- 
perium in 108 delivered Avomen of the series Avitli the vitamin A value 
of the diet. 

There were 13 cases in which the temperature reached 100.4° F. (38° C.), twice 
in any two of tlie first ten days post partum. Eight of these liad mild pelvic infec- 
tions, five following forceps, premature delivery, toxemia, and packing for post- 
partum hemorrhage, and three following normal spontaneous delivery. In 7 cases 
the vitamin A value of the diet was low, in one it was above normal. In 3 cases of 
pyelitis the vitamin A value was low in onl}’- one. It was low in a case of mastitis, 
and in one anesthetic pulmonaiy complication after a cesarean section. However, 
many women with lower values did not develop any febrile morbidity. 

There were two premature dcliverie.s, one unexplained stillbirth, and one monster. 
In these four instances the vitamin A value was much below normal. The diets in 
this group were regarded as altogether markedly inadequate. 

Results of 2Q820 l.L). Vitamin A 
Daily For 7 Days on Adapt ationTi me 
Of 10 Women. 0n»tialReadins,7Minutes) 



14 14 14 7 21 


Days 



7 28 14 28 7 


DAYS 

Fie- 6. — Results of administration of over 20.000 international units vitamin A dailj' 

for seven days on adaptation time of 10 women. (Initial reading, seven minutes.) 

The relation of the Aveight of the baby to the Autamiii A value of the 
diet permits no definite conclusions, as the series is relatively small. 

In the 15 mothers of babies tvliich weighed eight pounds or above at birth, 10 
had values above 6,000 Sherman units and 15 below this figure. Of the 6 mothers 
whose babies weighed less than 6 pounds, only one had a dietary vitamin A A'alue 
above 6,000 units. 

Of the 104 babies, excluding a monster, a stillborn, and two prematures which 
died, 32 were on formula feeding when they were discharged from the hospital. Of 
the 32 mothers so represented the dietary vitamin A values were evenly divided 
above and below the requirement level of 6,000 Sherman units. 

SUMMARY 

111 an analysis of the diets of 123 pregnant Avomen, 62 per cent shoAved 
A'itamin A beloAV the requirement for pregnancy stated as 6,000-10,000 
Sherman units. 
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The same women, together with 11 others for whom we had no food 
records, were tested for their dai*k adaptation time. Thirtj^-seven and 
one-half per cent gave readings delayed beyond the accepted normal 
of five minutes. 

The correlation coefficient between the two types of analysis was not 
statistically significant. 

A similar insignificant relationship was seen between fat intake and 
dark adaptation time. 

The administration of vitamin A in concentrated form in 28 eases 
Avas folloAved by an improvement in the dark adaptation time in 75 per 
cent of the cases. 

Ten of 13 delivered patients, Avitli febrile morbidity in the pnerperinm, 
shoAved sulniormal vitamin A intake. Many other Avomen, hoAvever, Avith 
intakes beloAv the requirement did not shoAv febrile morbidity. 

The series is considered too small to draAV conclusions Avith reference 
to the birth Aveight of the baby and the mother’s vitamin A consump- 
tion ; nor Avas there any significant relationship betAveen efficient lacta- 
tion and vitamin A intake. 


CONCLUSION 

It appears from the above summary that Avhilc there is a marked 
deficiency of Autamin A content in the diet (62 per cent of 123 pregnant 
Avomen), and a considerable deficiency in dark adaptation time (37.5 per 
cent), yet there is no close relationship betAveen dark adaptation, the 
process of regaining clear vision in darkness, and the intake of vita- 
min A in the diet; nor betAveen vitamin A intake and certain obstetric 
factors in a short series of cases. 

We are grateful to Mrs. Anna DePlanter Bowes, Miss Elizabeth Pitney, and Dr. 
Olive Hoffman, for their valued technical assistance, and to the social service and 
dietary staffs of the two hospitals where the study was conducted, for their cooperation. 

REFERENCES 

(1) M unsell, II. E.: A^itaniin A— Methods of Assay and Sources in Food, The 
A^itamins, Chicago, 1939, Am. Med. Assn. (2) Giiilhert, H. E., and Hart, G. H.; 
J. Nutrition 10: 409, 1935. (3) Edmund, C., and. Clemmesen, S. V.: On De- 

ficiency of A Vitamin and Visual Dysadaptation, London, 1936, Oxford University 
Press. (4)Boolier, L. E., Collison, E. C., and Eeivston, E.: Quoted by Stiebeling 
and Phipard. (5) Stieheling, H. K., and Phipard, E. F.: Diets of Families of 
Employed AA'^agc Earners and Clerical AA^orkers in Cities. U. S. Dept. Agriculture, 
Circular No. 507. AA^ashington, 1939, Govt. Printing Office. (6) Gaehtgens, G.: 
Arch. f. Gjmak. 164: 398, 1937. (7) Aschoff: A^'crhandl. d. deutsch. Path. Gesellsch. 
27: 145, 1934. (8) Ellison, J. B., and Moore, T.: Biochem. J. 31: 165, 1937. (9) 
Dann, TV. J.: Biochem. J. 28: 2141, 1934. (10) Sure, B.: J. Agric. Eesearch 37: 

87, 1928. (11) Mason, K. E.: Anat. Rec, 58; Supp. No. 4, 80, 1934. (12) Hart, 

G. n., 2[ead, S. TV., and Guilheid, E. B.: Proc, Soc. Exper. Biol. & Med. 30: 1230, 
1933. (13) Human Requirements for AGtamins, Am. Public Health Assn. Year- 
book 35: 69, 1934. (14) Bus.'ion, A.: Rev. fran^. de pediat. 10: 413, 1934. (15) 

Moore, T.: Biochem. J. 31: 155, 1937, (16) Report on Physiological Bases of 

Nutrition; League of Nations Health Comm. Tecli. Commission, London, 1935. 
(17) Boss, B. A., Perlzwcig, TV. A., Taylor, E. 21., McBryde, A., Yates, A., and 
Kondritzer, A. A.: Am. J. Obst. & Ga'XEC. 35: 626, 1938. (18) Boives, A. EcV., 

and Church, C. F.: Food Aqilues of Portions Commonly Served, Philadelphia Child 
Health Society, Philadelphia, 1937. (19) Eecht, S.: Dark Adaptation and the 

Diagnosis of Avitaminosis A. Nutrition: The Newer Diagnostic Alethods. New 
York, 1939, Milbank Memorial Fund. (20) Feldman, J.; The Use of the Photom- 
eter in Detecting Latent Avitaminosis A. Nutrition: The Newer Diagnostic 
Methods. New York. 1939, Milbank Memorial Fund. (21) Biclcctts, E. A.: 
Am. j. Obst. & Gyxec. 38: 484, 1939. (22) Thom.son, A. 21., Griffith, E. D., Mutch, 

J. B., Lubhocl:, D. M., Owm, E. C., and Lcgaras, G.: Brit. J. Ophth. 23: 697, 1939. 



VITAMIN A IN PKEGNANCY 

I. A^tsrage Capacity According to the Feldman Adaptometer 

John C. Hirst, A.B., M.D., P.A.C.S., and Robert E. Shoemaker, B.S., 

M.D., Philadelphia, Pa. 

T he identity, chemistry, physiology, and pathologj’’ of ^dtamin A 
have been well studied and numerous reports are found in the litera- 
ture, but only in recent years (1934) have blood assay and photometric 
methods of determining vitamin A capacity been generally available. 
Since that time, the vitamin A levels of numerous groups of patients 
have been studied, although mostly under variable methods and condi- 
tions, not including pregnanejL 

It has been our purpose in this study to attempt to establish via 
photometric tests the average vitamin A capacity through pregnancy, and 
the frequency, degree and significance of deviations from this “normal.” 

PRINCIPLES 

The fat soluble wtamin A is a derivative of the carotinoid group of pigments 
from plants from which the animal body is able to metabolize vitamin A. This 
vitamin is stored in the body principally in the liver, so that abnormalities of 
digestion, anemia,i and liver diseases may interfere with absorption and storage 
of the vitamin. Thus actual vitamin A deficiency may arise in association with 
vomiting, chronic diarrhea, biliary duct obstruction, pancreatic dysfunction, celiac 
disease, etc. 

The process of achieving more or less vision in the dark, called “dark adapta- 
tion,’’ is dependent upon supply or level of vitamin A, and it is established that 
one of the earliest functional changes due to vitamin A deficiency is decreased abil- 
ity for dark adaptation resulting in night blindness,^ commonly experienced as 
unusual ditficulty in locating seats in motion picture theaters, and in dangerous 
temporary loss of vision while driving an .auto against anotlier ’s headlights. 

Persons showing latent or actual night blindness are also apparently predisposed 
to urinary infection and calculus,i respiratory infection, certain skin affections-* and 
possibly to puerperal infection.s 

Light enters the eye and falls upon the retina -where it is absorbed by the photo- 
sensitive visual purple of the rods which are concerned with vision under dim 
illumination. The visual purple i)hotosensitive pigment is a protein combination 
with vitamin A, and with absorption of light is broken down, initiating the nerve 
impulse of sight in darkness. However, normally, this visual purple is rapidly re- 
synthesized from reserve of vitamin A, the rapidity being dependent upon the 
amount of vitamin A available. Ample vitamin A therefore means rapid dark 
adaptation as well as good night vision, but deficiency of vitamin A results in 
delayed adaptation or night blindness. 

If the vdsual purple is bleached or decomposed by a definite and constant quality 
and intensity of light for a standard period of time in a dark room, then the 
rapidity of the eyes to recover ability to see a definite intensity of dim light becomes 
a measure of the person’s dark adaptation, and consequentlj^ his vitamin A level of 
the body, the recovery period being designated as the dark adaptation time. Vari- 
ous apparatuses have been devised to establish adaptation time, including the ques- 
tionable biophotometer,® which has proved variable by reason possibly of insuffi- 
cient light to completel}’- bleach the visual purple; rheostat light control which 
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changes color of the light (as well as intensity); difSculty in observing patient; 
and interference of macular vision. 


METHOD 

The patient is placed in a totally darkened room and the eyes exposed to the 
adaptometer ’s bright standard intensity of light for exactly three minutes. This 
light is then turned off, and in its place a constant dim linear light of definite in- 
tensity appears 20 degrees off the macula where the rods predominate. A stop 
watch is started and the patient told to tell the examiner as soon as the dim linear 
light becomes visible, the time interval being recorded. As a check upon the patient, 
the angle of the dim light is changed from horizontal to vertical or vice versa and 
the patient asked to indicate in which direction it is pointing. This prevents false 
readings in that it proves to the examiner that the patient has actually seen the 
light. The adaptation time is then read in minutes and seconds. 

With this instrument it has been determined that a light threshold adaptation 
time of five minutes or over is pathologic and indicative of vitamin A deficiency, 
whereas an adaptation time below five minutes is evidence of normal vitamin A 
level. We have found the Feldman adaptometer particularly satisfactory for pre- 
natal observation because of the ease of operation, comparative rapidity of the test, 
and fairly uniform results according to frequently repeated tests on our normal 
pregnancies. 

MATERIAL 

The Preston Betreat is an endowed institution for the confinement of "indigent 
married women of good character’’ who are residents of Philadelphia and Delaware 
Counties. Capacity is limited, and because there are always more applicants than 
can be accepted, a certain degree of selection is possible. There are no colored 
patients and the majority are of so-called American stock, factors wliich result in 
a rather high type of clinic patient. This we feel is important, representing the 
largest proportion of women in the country, namely, the lower middle class. 

Medically, the patients are carefully and adequately followed throughout their 
pregnancy and confinement, and social service cooperation is exceptionally good, 
including home visits to every patient. 

This study was begun in March, 1939, upon a group of 200 uncomplicated pa- 
tients, one-third nulliparas and two-thirds multiparas, all of whom have been de- 
livered. Adaptation times were taken by the same teclmician between 9:30 and 
11:30 A.M., daily, at various intervals throughout pregnancy and upon many at the 
six weeks’ post-partum visit, and some much later. All patients -who showed an 
abnormal adaptation time, i.e., five minutes or over, were examined by an ophthalmol- 
ogist to determine whether the high reading might be due to ocular pathologj’’. It 
may be stated here that none was found. 

RESUI.TS 

Fig. 1 shows the average prenatal and postnatal adaptation times of 200 regis- 
tered clinic patients as derived from SSO tests. The highest and lowest readings 
were, respectively, 480 and 15 seconds, but the greatest divergence in any one case 
was 345 seconds (from 6 minutes — 45 seconds to 1 minute). There W’ere only IS 
(9 per cent) readings of five minutes or over and 4 (2 per cent) of these were 
accounted for by women with high primary single, presumably false, estimates, prob- 
ably due to the subjective nature of the procedure since subsequent tests were all 
low. On the other hand, 3 patients (1% per cent) gave original low readings fol- 
lowed by increases approaching or over five minutes on only one occasion, possibly 
indicating a pregnancy trend toward avitaminosis A, but more likely subjective 
lemporarj' fatigue or emotion. The general downward or improvement trend may 
be attributed to improved prenatal condition, or less likely to the influence of the 
summer season during which the latter half of the tests were performed. 

Fig. 2 shows the distiibution of reading by weeks, not including 14 observa- 
tions as late as eight to thirty-eight weeks post partum. The open circles repre- 
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sent adaptation times of the first 100 cases, and the solid circles indicate readings 
from the second 100 patients, showing a tendency to lower results, i.e., higher vita- 
min A as pregnancy advances. 

Forty-four per cent of the “normal'’ patients gave' repeated adaptation times 
not varj-ing more than sixty seconds, excepting the first reading, among which 4 per 
cent were almost constant. The remaining aC per cent varied more than sixty sec- 
onds, but not nearly to the degree of the jpathologic and borderline groups de- 
scribed later. 



Fig. 1. — Mean dark adaptation of 200 average pregnancies, sliowlng increasing vitamin 

A capacity. 
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Fig. 2. — Distribution by gestational weeks of 880 adaptoineter readings. 
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Fig. 3 includes the entire curves of G cases (3 per cent) considered pathologic, 
based on 2 or more readings of five minutes or over, apparently not entireh' due to 
pregnancy, and none of serious degree or constantly above the abnormal limit. 

Fig. 4 shows 8 cases (4 per cent) of temporary borderline abnormal type, each 
characterized as those of the preceding group by rather wide excursions, difficult 
to explain. 



Fig. 3. — Curves of 6 (3 per cent) pregnancies with delayed adaptation times of five 

minutes or over, 2 or more times. 



Fig. -1. — Curves of 8 (t per cent) "borderline” pregnancies with at least one 
delayed adaptation time about live minutes, excluding t cases of single primary high 
(false) readings. 
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In our series, tliere was no apparent relation between vitamin A deficiency and 
complications of pregnancy, labor and the puerpcrium, particularly with regard to 
respiratory, urinary, and puerperal infection. 

It is clear that single test estimations of vitamin A level in patients are accept- 
able only if pathologic adaptation times are rechecked and verified several times 
witliin a short period. This should apply particularly where therapy is contem- 
plated and again in any attempt to establish deficiency percentage by running single 
tests on large numbers of patients. It ma}’- also be added that for obvious reasons, 
the intelligence of the patient is a big factor, tending in single tests to produce a 
high amount of apparent but unreal vitamin A pathology. 

SUMilARY AND CONCLUSIONS 

1. Two hundred registered pregnant ivomen in the clinic under good 
prenatal control were repeatedly tested for vitamin A capacity by the 
Feldman adaptometer. 

2. Nine per eent showed at least one reading above five minutes, but 
only 3 per eent showed repeated abnormal readings and were judged 
deficient in vitamin A, and 4 per cent were “borderline.” 

3. Vitamin A deficiencies occurring in average pregnancy tend to be 
mild, and not entirelj" related to pregnancjL 

4. There is a general tendency to improvement in normal vitamin A 
status during pregnancy, as well as less frequent deficiency, due either 
to the summer season, or most likely to good prenatal care. 

5. There were no significant medical and/or obstetric complications 
among the small number of deficient women. 

6. Many more pregnancies must be studied before absolute reliance 
may be placed upon a subjective test for vitamin A. 

In our series we made use of tlie adaptometer designed by J. B. FeldmanJ M.D.. 
and provided by Vl'’m. J. Ezickson, M.D., to whom tlie authors are also indebted for 
criticism and advice. 
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Pagniez, Ph.: The Treatment of Pruritus Vulvae by the Local Injection of 

Histamine, Presse med. 47: 1359, 1939. ’ 

The writer reviews Lavandhomme ’s experience with the use of local injection 
of histamine for pruritus vulvae. In 5 of 6 eases persisting from several months 
to several years, the injection of histamine produced rapid and apparently lasting 
relief to the patient. Lavandhomme uses 1 e.e. ampoules, containing 0.005 Gm. 
of histamine bichlorhydrate. At the first visit he makes 20 intradermal injections 
in the labia majora. During the following visits, the site of the injections is 
progressively extended toward the labia minora and the vaginal mucosa. He 
observed in 2 cases the disappearance of early atrophic or kraurotic vulvar lesions. 

The author feels that this mode of treatment may well be tried in the more 
rebellious cases of pruritus vulvae. 


Clair e. Folsome. 



PREGNANCY PYELONEPHRITIS IN RELATION TO RENAL 
DAMAGE AND HYPERTENSION^' 

A Clinical Study of 45 Cases op Pyelonephritis More Than Fmi: 
TO Ten Years After the Infection 

E. Granville Crabtree, M.D., and Duncan E. Reid, M.D., 

Boston, Mass. 

(From the Urological and Toxemia Services of the Boston Lying-in Hospital) 

T hat a causal relation should be recognized between pyelonephritis 
and renal insufhciency and hypertension is indicated by recent 
publications. This interrelation is further confirmed by autopsy find- 
ings, which show either healed or still active pyelonephritic lesions in a 
high percentage of hypertension cases. This belated recognition of 
what seems to be a fact is explainable chiefij'’ on the ground of 
ehronicity of pyelonephritic lesions, their tendency to persist or to 
recur, and their progresshm nature, which makes an estimate of the 
degree of damage of the kidney by the initial injury more obvious 
long after injury than at the time it occurs. The picture has been 
further confused and recognition of injuiy to the renal cortex missed, 
particularly by urologists, because attention has been concentrated 
on, and a causal significaiiee assigned to, the more obvious and easily 
demonstrable injuries and defects of the conduction channels of the 
kidney, the pelves, and ureters. Until more recent years, there has 
been no provision for continuity of observation of a case by the same 
physicians over the long course which we now recognize that pyelo- 
nephritis runs. 

Both in pregnancy infections of the urinary tract and in those in the 
puerperium there is little evidence, in most eases, of renal insuf- 
ficiency, and where such insufficiency has been demonstrated, there is 
prompt return of the kidneys to apparent normal function in preg- 
nant women. These apparent facts tended to strengthen the point of 
view that pyelonephritis is a transitory affection. Obstetric and 
urologic practice have been dominated by this point of view to such 
an extent that preservation of the fetus, even in severe cases of 
pyelonephritis of pregnancy, has been made paramount unless im- 
mediate danger of disastrous results to the mother was indicated. The 
newer concept of the severity of remote effects of pregnancy pyelo- 
nephritis now threatens a reversal of policy. Some writers are pre- 
pared to advocate interruption of pregnancy on evidence which obste- 
tricians con-sider inadequate (Peters*). The strongest evidence so far 

*A portion of the funds for this re.scarch w.as provided through a gift made hy Mr.s., 
Harriet Morse Sturgis. Grateful acknowledgment of this contribution i.s here re- 
corded. 

.■\ second portion of the necessary funds was supplied through the kind ofllces of Hr. 
H. M. Teel from the funds of the Department of Child Hygiene of the Harv.ard Scliool 
of Public Hcaltli. 
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produced for making a practice of routine interruption of pregnancy for 
pyelonephritis is from medical data obtained from the studj’’ of terminal 
hypertension eases and autopsj'’ material. 

This poliej^ if adopted noiv, Avould lie unsupported by evidence 
of the state of health of these -vvomen witli pregnancy pyelonephritis 
over long intervals admittedly existing between the initial injuiy and 
the terminal medical surveys and autopsy examinations. Does pyelo- 
nephritis shorten the lives of such Avomen or merely modify the data 
on the death certificate? Do they eAudenee ill health throughout 
their Ihms, after pregnauc.y infections, or are their kidneys adequate 
for normal Ihdng in spite of injury until terminal changes, possiblj' 
due in part to other factors, end in the deAmlopmeut of renal insuf- 
ficiency or rise in blood pressure Avhich quickly closes the story some- 
Avhere near the aimrage age for death for Avomen? In Avhat jicrcentage 
of Avomen Aidio haA’e had pyelonephritis in pregnancy, and in AA'hat 
types of the disease, does complete reeoA'eiy from the injuiy occur? 
In Avhat percentage of the cases has there lieen set in motion, as a 
result of infection, those vicious factors AA'hich accomplish their de- 
stx’uetion in the course of a fcAv years? Until some of these questions 
have been ansAvered through clinical study of apparently healthy 
Avomen AAdio have had the disease, a radical policy of interruption 
of pregnancy for pyelonephritis is no more logical than a policy Avhich 
preserves the pregnancy at any cost to the mother short of death. 

Hages furnishe.s striking data on pyelonephritis and contracted kidney in 
autopsy material. In 9,S88 routine autopsies performed between 1931 and 
1937, 598 patients showed p.yelonephritis. Sixty-nine patients shoAved contracted 
kidneys. Pyelonephritis was about equally distributed among women and men. 
Contracted kidnej' was found more often among women than men. The com- 
monest causal factor in men seemed to be prostatism, and pyelonephritis AA’as found 
more often in later life. In women, he considered that pregnancy accounted for 
the occurrence of the condition in a large number of cases. There AA-as CAudenee 
that prostatism in men and pregnancy in AA'omen were responsible for a high 
percentage of the pyelonephritis which he found at autopsy, and these tAA'o 
conditions seemed to be the main diseases through AA-hich numerical balance in 
frequency of occurrence of pyelonephritis betAA-een the sexes was maintained. 

In AueAv of the general considerations aboAm, it has seemed adAusable 
to iiiAmstigate a group of apparently healthy Avomen from our clinic, 
the nature of Avhose illness at the time of the initial pyelonephritis Aims 
knoAAui to us, since they Avere cared for in our hospital, to determine 
Avhether there Avas eAudence of renal insufficiency and hypertension. 

The material employed in this study consisted of 45 cases of preg- 
nancy pyelonephritis, in Avhieh the pyelonephritis occurred from 
fiAm to ten years before the immstigation Avas undertaken. These 
eases represent the usual variation in incidence of the disease. Some 
Avere ante-partum cases, some Avei'e post-partum cases, and in others 
there Avere manifestations of the infection both in the ante-partum 
and the post-partum state. In some, there Avere no further preg- 
nancies after the infected pregnancj''. In others, there AAmre from one 
to five subsequent pregnancies. In some of the subsequent preg- 
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nancies, there were manifestations of infection. In others, there were 
subsequent pregnancies Avithont signs of infection. 

The cases Avere dmdeci into three groups, according to seA'-erity of 
the pyelonephritis sjnnptoms demonstrated. Group I consisted of 
14 cases in Avhich there Avere jAyiiria, baeteriuria, and little or no 
febrile manifestations. If feAmr occurred, it Avas of but a feAv days’ 
duration, after Avhieh the patient continued in apparent good health, 
but remained for the most part infected throughout the remainder 
of the pregnancy. Group II consisted of those eases in which there 
Avas some febrile reaction and more seA'^ere symptomatology, but the 
patients all were tractable to treatment and finished the pregnancy in 
good general condition. There Avere 12 cases in this group. Group 
III consisted of 19 cases. These Avere all scA’^ere febrile reactions to 
the infection and most of them required eystoscopic treatment and 
CA'^en induced labor before the subsidence of the acute symptoms was 
obtained. Unilateral infections AA'^ere present in all the groups. One 
case AA^as included in AAdiich a post-partum infection proved to be only 
cystitis, resulting from catheter management of bladder difficulties 
Avhich followed deliA'-ery. In this ease, it is of interest to note the 
normal response to all tests, in contrast to a tendency for some 
unilateral mild cases to shoAv evidence of subnormal response to some 
or all tests employed. There Avere no eases in which there Avas evi- 
dence from pyelographie study of the condition of the kidneys preAU- 
ous to the childbearing period. No cases were included in Avhich it 
was probable that pre-existing renal pathology Avas present previous 
to pregnancy, as judged from the appearance of the pyelography 
at the time of this survey. Three cases were in the early months of 
a subsequent pregnancy Avhen re-examined. In three cases, ' definite 
toxemic symptoms occurred in the course of the pregnancy, in addi- 
tion to pyelonephritis. One of these cases Avas seen less than fiA'-e 
years after infection, but Avas included because of a desire to contrast 
the present condition of the patient Avith the pyelonephritis group 
as a Avhole. The other two toxemic patients had already died. 

Method of Study Employed 

As far as it was possible to enlist the cooperation of the patient, all patients 
were tested by seven measures. These were: (1) Sufficient number of blood 
pressure readings to determine hj-pertension; (2) albumin determination on 
catheter urine; a wet sediment was also examined for pus, erythrocytes, and 
bacteria; (3) stained catheter urine sediment to determine bacterial content; (4) 
culture from catheter urine; (5) intravenous phenolsulfonephthalein excretion in 
four fifteen-minute periods for a total excretion period of one hour; (6) in- 
travenous diodrast with special attention to the time at which the best plate 
appeared in the course of the pyelographj’-; (7) nonprotein nitrogen (whole 
blood) determination. In three instances, eystoscopic study and separate de- 
termination of function of the kidneys was done. Sulfanilamide therapy was 
employed in an attempt to clear the infection, so that a redetermination of the 
renal adequacy might be made after the infection had been cleared. In one of 
these cases, a rise in nonprotein nitrogen accompanied the administration of 
sulfanilamide and caused discontinuance of the treatment before the infection 
had been cleared. Similar behavior was noted in another case of renal deficiency, 
not in this series, when sulfanilamide was administered. 
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GROUP I. FOURTEEN CASES STUDIED 


Grouped according to time of infection in pregnancy : 


Ante-partum infections 

4 

Post-partum infections 

7 

Ante-partum and post-partum infections 

3 

2 patients showed pre-eclamptie symptoms in addition 
to pyelonephritis. 

Grouped according to parity: 


First pregnancy 

5 

Second pregnancy 

2 

Third pregnancj^ 

1 

Fourth pregnancy 

2 

Fifth pregnancy 

2 

Sixth pregnancy 

1 

Not recorded 

Grouped according to side involved: G cases cystoscoped. 

2 ante-partum unilateral; 1 right, 1 left sided. 

2 post-partum bilateral 

2 both ante-partum and post-partum bilateral 
(1 cj’stitis onl}’) 

Grouped according to suhsequent pregnancies : 

Sterilized for apparent renal deficiency soon after 

1 

delivery 

1 subsequent pregnane}’ (One had infection but mild 

1 

symptoms) 

2 

2 subsequent pregnancies 

3 

3 subsequent pregnancies (without infection) 

The remaining women had no subsequent pregnancies. 

1 


Cystocele was present in 2 who were wearing pessaries. A third patient had 
been operated upon for cystocele. This percentage of cystocele is noteworthj', be- 
cause for many years we have been checking residual urine to determine bladder condi- 
tion, and it is rare that cj’stocele is noted near to delivery. The finding is in ac- 
cord with the point of view expressed by gynecologists that cystocele develops late, 
although due to birth canal injury. 

Blood Pressure Findings. — Only 3 patients, and these not the pre-eclamptics, 
had blood “pressures above 150/90. One with a reading of lGO/92 had had ante- 
partum infection with a single pregnancy, her fifth. She had a normal phthalein 
excretion, concentrated to 1.018, and there was no evidence of infection at time of 
the examination. She had had two pregnancies without recurrence of the infection. 
The original infection was bilateral. Later the patient was operated upon for renal 
calculus elsewhere, and finally had a thyroidectoni}'. A second patient had an in- 
fection with the fifth pregnancy, but the infection did not occur with subsequent 
pregnancies. The blood pressure was 190/130. There was a deficiency iii the 
phthalein output. The urine was concentrated to 1.024. She was still infected, and 
there was unsatisfactory filling of the kidneys and ureters on intravenous pyelography, 
but no sjTnptoms of any kind. The third patient was infected in her second preg- 
nancy. She had had no subsequent pregnancies but was considered infected, with 
much pus and nuxed infection. The urine was concentrated to 1.022. Later she 
was found (elsewhere) to have stones and hydronephrosis of the left kidney. The 
right kidney was uninfected at the time of study previous to lithotomv for the 
stone. 

Concentration of Urine Test. — Three patients concentrated their urines to 1.025 
or above. Eleven patients did not concentrate to 1.025. 

Nonprotein Nitrogen.— In none of the cases was nitrogen retained. The highest 
figure obtained was 36 mg. per 100 c.c. of blood (whole blood method). 

Intravenous Pyelography. — Eight patients had intravenous pyelography. In one, 
the cystitis case, the best plate was obtained at five minutes after injection of the 
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dye. In. 6, tlie best plate was seen at fifteen minutes, and at tlurty minutes in the 
other. A definite reluctance to fill on the side -with the most severe infection was 
noted in all of these cases, if there was any difference at all between the kidneys. 

Intravenous Phthalein Test. — In 8 of the 14 cases, there was evidence of delay 
in output of the dye, so that the first fifteen-minute output was below 25 per 
cent and was usually below that of the second, and sometimes of the third, 
interval of excretion. The excretion curve for the whole group is indicative of 
this relation (Fig. 1). 

Albumin. — Albumin was not present in the catheterized urines of any of this 
group. 

Wet Unstained Sediment Examination. — Only one of the 14 patients showed 
frank pus in the urine. Eed blood cells were not noted. Five patients showed 
bacteria in sufficient numbers in the unstained smear to be considered to represent 
infection. Cocci are less readily recognized by this method than bacilli. 



Pig. 1. — A composite chart of phenolsulfonephUialein excretions for the cases in 
this series. It is to be noted that the total secretion is not diminished for the group as 
a whole. There is, however, flattening of the curve by delay of the major portion of 
the output beyond the first fifteen minutes. 


Stained Preparation From the Sediment and CulUire. — Stained sediment and cul- 
ture agreed in establishing the diagnosis in 5 patients as being infected and 2 
as uninfected. Three cases yielded bacilli, culturing B. coli; 1 a mixed infection 
of B. coli and staphylococcus; and 1 staphylococcus only. Cultures showed 7 other 
cases to contain bacteria. In stained smears, rare bacteria were sometimes found. 
These cases showed the following findings: 


Micrococcus catarrhalis 2 

Rare colonies of Streptococcus fecalis 2 

Staphylococcus albus and Doderlein’s bacillus 1 

Gram-positive and gram-negative unidentified bacilli 1 


These six cases were considered as probable contaminations and not infections. 
Gross evidence of abnormality, as shown by x-ray and intravenous pyelography. 


Calculus 3 

Pelves large and ureters tortuous 2 

Either small renal shadows or caliceal evidence of contracted 

kidneys on one or both sides . 4 

Very poor filling of both pelves and ureters 2 

Ureters filled so far down toward bladder as to suggest 

obstruction 2 

Aberrant vessel small hydronephrosis 1 
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In recording these results of x-ray, the numerous lesions noted occurred in 4 
of the 8 cases in which pyelographj’ was done. 

In 3 outpatient cases and one liouse ea.se, the infection was cleared without 
difficulty by administration of sulfanilamide. One patient in this group, in whom 
a questionable diagnosis of pre-eclampsia, in addition to pyelonephritis, had been 
made during pregnancy, and who later had moderate renal deficiency to plithalein 
excretion, showed a rise of nonprotein nitrogen from 35 mg. per 100 c.c. of 
blood to 58 mg. on the third hospital day of administration of 40 gr. dailj^ of 
sulfanilamide without concentration of urine. The nonprotein nitrogen began to 
decrease on discontinuing the drug and returned to normal within the next few 
days. 

GROUP II. JIODERATELY SEVERE INFECTIONS (12 CASES) 


Grouped according to time of infection in pregnancy: 

Ante-partum infectious 6 

Ante-partum and post-partum infections 6 

None were toxemic 


Grouped according to parity: 

First pregnancy 
Second pregnancy 
Third pregnancy 
Fourth pregnancy 
Eighth pregnancy 
Ninth pregnancy 
Tenth pregnancy 
Eleventh pregnancy 
Twelfth pregnancy 
Grouped according to side involved : 
Bilateral 
Unilateral 
Not recorded 


4 

3 

2 

2 

1 

1 

1 

1 

1 


o 

5 


Grouped according to subsequent pregnancies: 

IVithout recurrent pyelonephritis 1 

Died of cancer of lung soon after infected pregnancy. 

It was noted that tlie kidneys appeared to be 
normal. ‘ ' j 

Record of 5 infected pregnancie.s, subsequent pregnancy 
with pyelonephritis cared for elsewliere, 3 other 
pregnancies were unknown 1 

3 subsequent pregnancies, 2 with elevated blood pressure 1 
No further pregnancies G 


Blood Pressure Findings. — Four of the 12 patients had blood pressure readings 
above 150/90 at the time of examination. The first had a pressure of 150/100. She 
was primiparous at the time of pyelonephritis, with no subsequent pregnancies 
(1930), and showed delayed output of phthalein, concentrated to 1.022. There were 
albumin, pus, and a definite infection with B. coli. X-ray films made elsewhere 
reported her as showing chronic p.yelonephritic changes. Tlie second case, 160/100, 
showed normal phthalein excretion, concentrated to 1.027, was uninfected, was a 
bilateral pyelonephritis in 1931 in her third pregnancy'. She had three subsequent 
pregnancies, one of which was reported from another hospital to have been accom- 
panied by a rise in blood pressure. In the following pregnancy she also had high 
blood pressure. The third patient, 156/94, had normal qththalein output j con- 
centrated to 1.026, was uninfected, and had a single infected pregnane}-, with 
both sides involved, in 1930. There were no subsequent pregnancies. The fourth 
patient, 160/100, refused intravenous phthalein testj concentrated to 1.026, was 
infected in the fourth pregnancy, 1929, and had no subsequent pregnancies. She 
now has a stone. 

Concenti cition Test. Three of S patients tested did not concentrate to 1.025. All 
eight concentrated to 1.020. 

Nonprotein Nitrogen Test. — Six patients tested. All were normal. 
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Albumin. — Albumin was present in but 1 patient of the 12. This patient is the 
first one in the preceding paragraph on blood pressure findings. 

Wet Unstained Sediment Examination.— Two of 9 patients examined showed pus, 
and 1 other showed bacteria. No red cells were reported. 

Stained Smear Preparations and Cultures. — Three of 9 patients showed bacteria 
and 6 were negative. Of the 3 with bacteria, 2 were bacilli and 1 coccus. Of the 
10 patients in whom there were cultures, 2 showed B. coli and 1 Staphylococcus 
aureus. These were the same patients who were reported positive in stained smears. 
Seven were negative to culture. Of the 4 h 3 ’pertension cases, 3 were uninfected. 
There were no doubtful infections or questions of contamination in these patients. 

Intravenous Phenolsulfonephtlialcin Excretion. — Excretion of phenolsulfone- 
phthalein was tested in 6 of the 12 patients. It was normal in 4 instances and 
abnormal in 2. The readings in the first of the patients considered abnormal were 
10 per cent, 15 per cent, 35 per cent, and 10 per cent for a total of 70 per cent in 
one hour after intravenous injection of the dj'e. In the other patient, the excretion 
was 20 per cent, 30 per cent, 25 per cent, and 10 per cent for a total of 83 per cent. 
These patients show delaj’ and not a deficiency of exeretorj' ability. 

Intravenous pyelography was done in but 5 eases. In 2, the pyelographj' was 
done elsewhere and was reported negative. In the 3 patients in whom we did pj’elog- 
raph}^, there were stone and kink in one, stone in another, and in the third patient 
there was poor filling of the kidnej^ wliich had been the site of a unilateral infection. 

GROUP III. SEVERE INFECTIONS, 19 CASES 


Grouped according to time of infection in pregnancy : 


Ante-partum infections 9 

Post-partum infections 2 

Ante-partum and post-partum infections 7 

Not stated 1 

Grouped according to parity: 

First pregnancy 11 

Second pregnancy 1 

Third pregnancy 3 

Fifth pregnancy 1 

Ninth pregnancj’’ 1 

Twelfth pregnancj" 1 

Unknown 1 

Grouped according to initial lesion ( cyst oscopically controlled) : 
Bilateral lesions 8 

Unilateral lesions 7 


There was stone also in 1 of the patients at the time of initial examination, 
congenital absence of 1 kidnej’ in another, and in 1 unilateral case infection was 
confined to the left side. 

Grouped according to subsequent pregnancies; 

1 normal pregnancy 9 

Now pregnant (one at 3 and other at 4 months, 

without trouble) 2 

2 pregnancies (one abortion from pyelonephritis, the 

other uninfected) 1 


Three of these patients had pregnancy toxemia in addition. One patient with 
toxemia and bilateral pyelonephritis, both ante partum and post partum in the 
first pregnancj’, 1930, died of hypertension, “chronic nephritis” and renal failure 
in 1936. A second patient had ante-partum pyelonephritis and toxemia in the 
first pregnancj’, 1931, had a second pregnancy which was said to be free of complica- 
tions, and died of acute cardiac failure. She collapsed and died suddenly at a 
relief station in 1937. The third patient, who has not rightlj’ been included in this 
group, since but three j’ears have elapsed since her infection, was included that we 
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might have tlie data on a case similar to the two who died, but at a time antedating 
death. She was primiparous, with bilateral infection, in 193G. There have been no 
subsequent pregnancies. Blood 2 )ressure, 1G5/10G. Phthalein output 10 per cent, 
13 per cent, 9 per cent, and 7 per cent for a total of 39 per cent in one hour 
after intravenous injection of dye. Nonprotein nitrogen was 40 mg. per 100 c.c. of 
blood, by whole blood method; concentrated her urine to I.OIG. She is still in- 
fected with hemolytic Stapliylococcxis aurciis and showed three-plus albumin and 
hj'aline easts. There was no retention of the intravenous media in the kidneys 
sufdcient to cast a shadow at all, with only a trace of dye appearing at thirty 
minutes, but insufScient to outline any part of the kidney jielves accuratelj’. This 
patient was studied intensivelj’ at the Beth Israel IIos 2 )ital. 

The findings were as follows: She was 28 years old; hypertension and 
swelling of the legs were apparent three months follo^ving delivery. ’ On 
rest in bed, the blood pre.ssure readings ranged near normal; the highest 
reading was 135/70. The edema and discoloration of the legs persisted 
even though she remained in bed. 

Laboratory Data . — During the hospital stay, on catheter specimens, 
patient showed very slight trace to trace of albumin with 3 to 5 white 
blood count and a rare red blood count. Blood was normal in all respects; 
red blood count 4.18, hemoglobin 77 per cent, white blood count 8,700, GG 
per cent polymorphonuclcars, 27 per cent leucocytes, 3 per cent large 
mononuclears, 3 per cent eosinophilc.s. On admission, nonprotein nitrogen 
was 35 mg. per cent; following sulfanilamide therapy it rose in three 
days to 58 mg. per cent; after sulfanilamide was discontinued, nonprotein 
nitrogen slowly fell and on discharge was 43 mg. per cent. Hinton 
and Kahn negative. Blood sulfanilamide level was 3.4. Sterile catheter 
specimens showed 0-4 gram-negative bacilli per field. Cultures were nega- 
tive. Concentration dilution test: Patient concentrated between 1.004 
and 1.010, diluted between 1.002 and 1.008. Urea clearance test: Clear- 
ance 45.2 per cent in the first specimen and 29.7 per cent in the second 
specimen. Phenolsulfonephthalein, at cystoscopy, in the right ureter 
there were 10 c.c. with less than 2.5 per cent phenolsulfonephthalein; 
left, 5 C.C., with less than 2.5 per cent phenolsulfonephthalein. In- 
travenous phenolsulfonephthalein, first specimen, 100 c.c., off color; 
second specimen, 90 c.c., 6 per cent; third specimen, 30 c.c., 1 per cent; 
fourth specimen, 95 c.c., 3.5 per cent. On cystoscopj’, the bladder urine 
showed a slight trace of albumin, was alkaline, and showed 2 to 4 red 
blood cells per field. Eight ureter showed albumin, 5 to 7 red blood cells 
per field in the sediment. Gram stain of urine from bladder, right and 
left ureters showed no bacteria. 

X-rays. — Kidney, ureter, and bladder essentiallj’ negative. Eetrograde 
bilateral pj^elography showed no demonstrable abnormalities in the calicos, 
pelves, or ureters. 

Clinical Course . — Concentration and dilution tests, urea clearance, and 
intravenous phenolsulfonephthalein were done. Following these the patient 
had a menstrual period. A later cystoscopy and pyelography were done. 
Bladder mucosa was dull. Extensive cystitis cystica over the trigone. 
Fourth phenolsulfonephthalein showed appearance time three and one-half 
minutes, both ureters. There was no residual. Following these studies, 
the patient was given 40 gr. of sulfanilamide, daily. On the third hos- 
pital day, the nonprotein nitrogen rose to 58 and sulfanilamide was dis- 
continued and the nonprotein nitrogen began to decrease. Catheter 
specimen showed no bacteria. Culture was negative. Patient was dis- 
charged on the sixteenth hospital day, to be followed at the Boston 
L 5 dng-in Hospital. 

Grouped According to Blood Pressure Headings . — The blood pressure readings 
for this group are interesting. There were but 3 cases in which tlie’ blood pressure 
reached above 150/90 and those were the 3 patients who had a combination of 
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pyelonephritis and toxemia. Twelve patients showed blood pressure 120/or under. 
Three showed blood pressures below 100/000. These findings are particularly 
interesting, since these cases represent the most severe forms of pyelonephritis of 
the group studied. The low blood pressures were obtained in women who were 
ambulatory and living apparently normal lives. 

Concentration Tests. — All of 17 patients (excluding the two patients who had 
died) concentrated their urines below 1.025, except 1 patient. That patient was a 
post-partum bilateral pyelonephritis case which still shows infection with B. coli. 
She was infected after her third and last pregnancy. Her intravenous phthalein 
test showed 0 per cent, 14 per cent, 28 per cent, and 22 per cent, for a total of 
64 per cent in one hour after intravenous injection. She could hardly be considered 
to have normal kidneys. 

Nonprotein Nitrogen Test. — All of 14 patients tested, except the living patient 
with toxemia were within the normal limits for nonprotein nitrogen readings. This 
patient with a reading of 40 mg. per 100 c.c. of whole blood could not be con- 
sidered other than at the upper limit of normal. 

Albumin. — Albumin was present, one-plus in 5 of 15 patients tested and three- 
plus in the eclamptic patient. 

Wet-Stained Sediment Examination. — Pus was reported in 4 of 16 patients 
examined. Bacteria were noted in 5 patients as bacilli and in 1 as cocci. There 
was 1 patient in whom red blood cells were reported. 

Stained Smear Preparations and Cultures. — Stained preparations in 16 patients 
showed 7 to be positive and all these were bacilli. Cultures were reported in 12 
patients. Six patients were reported negative and 6 gave positive growths. Of the 
6 positive growths, 5 were bacilli and 1 staphylococcus. There were 2 patients in 
whom small growths were thought to be contaminations and not to represent 
infection. Two patients showed different organisms in culture and stained smear 
preparations. Short bacilli grew out as cocci. 


Intravenous pyelography, 10 cases 
Very poor, indistinct, inadequate filling 5 ’ 

Normal pyelography, except for delaj'ed filling 2 

Poor outline of one kidney, that infected in pregnancy 1 

Contracted kidney, that infected in pregnancy 1 

Hydronephrosis, that infected in pregnancy 1 


The best plate appeared about fifteen minutes after injection of the skiodan 
in 7 patients, at thirty minutes in 1, and the concentration of the dye was too 
weak to show outlines of pelves and calices in 2. 

Intravenous Phenolsulf onephthalein Output. — In the 16 cases studied, the normal 
ratio of excretion of the dye, in which the initial fifteen-minute output reached 
at least 25 per cent, was present in but 3 of the 16 cases studied. All the remainder 
were below normal, or showed abnormal distribution of the dye among the four 
fifteen-minute periods, with a low initial output followed by increasing amounts 
of output in subsequent quarter-hour periods. This is indicative of delay in 
excretion. Three of the cases totaled less than 50 per cent for the hour of excre- 
tion. On the whole, the total excretion was not subnormal, but the chief ab- 
normality was delay in output. 


DISCUSSION 

A summation of the data which have been presented indicates that 
particular attention should be paid both to parit3r and to whether the 
infection was ante partum or post partum, in estimating the probable 
severitj^ of the patient’s reaction to infection. As appears in the data 
here presented a definite relationship of these two factors to the degree 
of late damage which the patient will show after the lapse of j^ears 
arons patients. In Group I, those which are characterized as mild 
can be established. Twenty of the 45 eases reported here are pr im i p- 
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infectious, but 5 of the 14 patients are primiparous. In tlie severe cases, 
11 of the 19 cases occurred in priiniiiaras. It has been slated (Crabtree, 
Prather and Prein^) that in multiple infected pregnancies the pyelo- 
nephritis which occurs in gestations subsequent to the initial infection 
is likely to be less severe, if febrile at all, than tlie initial infection. 

It has been noted by many writers that the post-part um infections are 
less severe than anto-partum infections. In this series, 7, or 50 per cent, 
of the mild cases were post-iiartum infections, 3 iverc combined ante- 
partum and post-partum infections, and 4 ante iiartum. In tlie moder- 
ately severe cases, there were 6 ante-partnm infections and an equal 
number of combined ante-partum and post-partnm infections. 'In the 
severe cases, 9 eases were ante-partum, 7 were combined ante-partum 
and post-partum infectioms, making a total of more than 80 per cent 
of the group in which pyclonephiltis during jiregnancy was present 
and 2 patients showing only post-partum infection. If these figures 
ai’e combined with the figures on parity, the conclusion is forced uimn 
us that the most severe infections in association with pregnancy are in 
primiparas and in the ante-partum jiyelonephritis. 

No clean-cut evidence is produced here to indicate to what degree 
subsequent pregnancies increase the possibility of further damage to 
the kidneys of pregnant women. There seems to be evidence of 
voluntary limitation of further ])regnancics among these women. 
Women who have suffered this disease cannot be blamed for reluc- 
tance to tempt fate a second time. Of tlie mild infections, 7, or 50 
per cent, hacl no further pi’egnancies. Six of the 12 with moderately 
severe infections, also 50 per cent of the jiatients, had no further 
pregnancies, and 12 of 19 with severe infections had no subsequent 
pregnancies. Total figures indicate that 23 of the 45 patients with 
pyelonephritis had no further pregnancies. One patient had been 
sterilized, another died too soon for pregnancy to have taken place, 
leaving approximately one-half of the patients as a group in rvliieh 
pregnancy did not occur after the infected gestation. 

Where pregnancy did take place subsequent to pyelonephritis, there 
is doubtful evidence of the significance of the following pregnancies 
in producing serious results, as noted in the body of the evidence 
from this series of patients. In 9 of the patients, there was 1 preg- 
nancy Avhich was apparently normal. Out of a total of 37 pregnancies 
which followed pyelonephritis, there was but 1 patient in whom there 
were toxemic symptoms, which developed in a patient who previously 
had not had toxemia. This fact seems to add weight to the point of 
view that toxemia and pyelonephritis are separate entities for the 
most part, with the possibility of occim-ence of both in the same preg- 
nanejq but with little else to link them together. 

There is little eAudenee to indicate that the severity of the initial 
pyelonephritis is any criterion of the persistence of the infection 
beyond the average rate' of spontaneous clearance. Of the mild cases, 5 
of 14 patients were still infected at the time of final accounting. Of 
the moderately severe cases, 3 of 12 patients Avere knoAim to have re- 
mained infected. Six of 19 patients AAdth severe pyelonephritis AA’cre 
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Imown to have remained infected. In 5 patients, eystocele could have 
been a factor in retention of infection. In one of these, no upper 
urinaiy infection Avas shoAvn. 

Another point of vieAv must be considered. It is generally accepted 
that pregnancy stasis is primary to pyelonephritis in pregnancy. In 
those eases in Avhich, through ureteritis and subsequent scarring, hydro- 
ureter and hydronephrosis develop, reinfection could easily develop. 
In one patient in AA^hom such a condition had taken place, reinfection 
has occurred three times in tAvo years, after clearing of the infected 
urine had been accomplished by use of sulfanilamide. The urine Avas 
sterile to culture AA^lien tested at least a Aveek after the AvithdraAval of 
the drug in each instance and remained clear for seAmral months. This 
case is not one of the series. These residual infections are not more 
resistant to antiseptics than other lesions of the urinary tract unasso- 
ciated Avith pregnancy. 

Albuminuria . — Abnormal urines are the exception in these eases, if one excepts 
bacteriuria. In the one toxemic patient who is included in this series, there was 
found to be definite albuminuria with casts. There was no albuminuria in the 
14 mild cases of pyelonephritis at the time of the re-examination. Albuminuria 
was found in one of the patients who had been classed as moderately severe 
infections, but in the group whicli had been classed as severe, 6 of the 15 patients 
studied showed albuminuria. Casts were not found in any of the pyelonephritis 
patients except the one who was toxemic in addition to pyelonephritic. 

Pyuria . — In any consideration of urinary infection, two classifications of cases 
have always been made; i.e., bacteriurias and pj'urias. The significance of these 
classes is not great. It is w^ell recognized that the chronic stage of urinary 
infection is more nearly a bacteriuria and the still active stage of an infection is 
a pyuria. Often there is the difference of onlj’- a few hours between the two 
conditions in the same patient. At a given time, the determination of the 
amount of pus present is of some significance in determining the state of the in- 
fection, although this cannot be considered to represent constant findings at 
all times in the given patient. In quiescent infections, there are usuall}^ a few 
pus cells to be noted. AA'^e have here considered that 3 to 5 white cells to the 
high dry microscope lens field were average findings in quiescent infections. 
AVhere more cells than that were encountered, it was likely that the infectious 
process was still active. In the mild infections, there was 1 of the 14 patients 
who showed pus cells in excess of 3 to 5 per high power field. In the moderately 
severe cases, 2 of 9 patients examined showed pus, and in those who had been 
severe, 4 of 16 patients showed pus. 

Total Penal Deficiency in Unilateral Infections. — Thirty-one of the 45 patients 
studied had cystoscopic studj" at the time of the initial pyelonephritis. Unless 
there had been extensive studies, including cultures taken under adequate pre- 
cautions, made at the time of the original pyelonephritis, one could not say with 
certainty that some of these cases were unilateral. In some, the unilateral nature 
of the original infection was established, but in many it was not. ' In the other 
patients, however, there was absence of symptoms, clear ureteral urines, absence 
of bacteria on stained preparations from the ureteral catheter urines, and absence 
of pus. If infection of the supposedly normal other side took place through 
cystoscopj^, it produced no s3TOptoms. Six of the 12 patients with mild cases 
were cj^stoscoped, 10 with moderatelj^ severe eases, and, as one would expect in 
that stage of management of pjmlonephritis patients previous to present anti- 
sepsis, 15 of 19 patients with severe cases were cj'stoscoped. There were 11 
unilateral infections. One of these was a congenital absence of one kidnej', and 
one had insufficient data to establish its nature. Of the 11 patients, 4 were 
entirelj’ normal to all tests at the time of this' studj\ Seven showed renal 
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delicienc}- in some or all of the tests performed. It is of interest, furthermore; 
that it seemed to make little difference -ffhether one or both kidnej-s Tvere in- 
volved in the initial pyelonephritis for classification of the cases as mild, 
moderatelj' severe, or severe eases. It Avas notCAvorthy, also, that it AA-as of little 
significance vdiether there had been unilateral or bilateral initial infection, since 
total renal deficiency was encountered in both instances. There Avere no data 
except the histor.y of the patients to indicate Avhether infections subsequent 
to the original pyelonephritis had intcrA’ened. History of such occurrence Avas 
seldom encountered. In this respect one should note Volhard ’s-i statement that 
excretion of indigo carmine b}' one healthj- kidney may be severely impaired by 
some reflex action or toxic substance from the diseased opposite kidneA* and 
may be found normal after surgical remoA'al of the diseased kidnej'. There 
are a feAv clinical reports in urologic literature of such occurrences. One of 
us (E. G. C.) has one instance of this condition Avhich occurred in a man; accom- 
panied by high nonprotein nitrogen retention, Avhich continued to rise sGA-eral 
daj's after nephrectomj' Avas done, eventually returned to normal fmding.s, but 
later became abnormal again after some months. 

Phenolsulfonephthalein Test. — Abnormal delay in excretion of phenolsulphone- 
phthalein Avith ability to concentrate the urine Avas the most constant abnormality 
encountered in these cases The total output of the drug AA-as seldom loAA-er than 
normal. There AA-as a constant finding in most cases that the first fifteen-minute 
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output was below normal, but that the output in subsequent excretion periods was 
more satisfactorj'. The result was a flattened curve of excretion for the group as 
a whole, as shown in Fig. 1. The data for the 37 patients from whom this figure 
was obtained are appended in the chart with the nonprotein nitrogen test and the 
concentration of the urine test. 

Nonprotein Nitrogen Test. — There was no evidence of retained nitrogen, as 
indicated by the estimation of nonprotein nitrogen in 34 cases, except in the 
one eclamptic patient. , 

Concentration Test. — It was evident from a study of the data on ability of 
these patients to concentrate their urines to 1.025 or higher that this test was most 
likely to show deficiency in the severe eases. Of the total 34 patients tested, 27 
failed to concentrate to 1.025. In the gi-oup of mild cases, 3 patients concentrated 
to 1.025 or above. Eleven of the 14 patients were under 1.025. In the moderately 
severe group, 3 of 8 patients tested were below 1.025, but all were above 1.020. In 
the severe group, 16 of the 17 patients tested were below 1.025. In all three 
groups, there were but 7 patients in whom the concentration reached 1.025 or 
above; 15 concentrated to 1.020 or under; and 3 concentrated to 1.015 or under. 
The lowest figure was in an uninfected, nontoxemic patient, who concentrated to 
1 . 012 . 

Sypertension. — Blood pressure readings in excess of 150/90 were found to be 
present in 9 of these patients. Three of the patients were definitely toxemic in 
addition to the infections. Six of 42 patients with pyelonephritis showed hyper- 
tension five to ten years after the initial infection occurred. Three of these hj'per- 
tensions occurred in the patients with mild cases and 3 of them with severe cases. 

In estimating the normal blood pressure readings for any group, one must con- 
sider many factors. We have preferred to accept the averages for the age groups 
for women as established by Weatherby.s He assigns a mean systolic pressure' for 
the age group 30 to 39 of 125.83, with probable error plus or minus 0.48, a standard 
deviation of 19.79 with probable error plus or minus 0.34, and coefficient of 
variability 15.73. Since the average childbearing age is about 25, these patients 
should be expected to fall, and do fall, into the age group 30 to 39 5 'ears at the 
time of re-examination. 

Intravenous Pyelography. — Twenty-one of the whole group of study cases had 
intravenous pyelography. The films were examined for evidence (1) of delayed 
excretion of the dye; (2) of either acquired or pre-existing abnormalities of 
the conducting channels, pelvis and ureter; (3) of contracture of the cortex; 
and (4) concretions. 

Six of the 21 cases showed prompt filling of the pelves and ureters early with- 
in the first fifteen-minute period after injection of the dye. Nine cases showed 
the best filling at fifteen minutes, and 2 cases showed best filling at thirty minutes 
after injection of the dye. In 4 cases, there was such poor filling that the out- 
lines of pelves and ureters were never satisfactorily demonstrated during the 
course of the examination. Two of the latter cases occurred in the mild and 2 in 
the severe group. 

Five patients showed irregular small calices which were suggestive of con- 
tracture of the cortex. Four of these were in the mild group and 1 in the severe 
group. Four patients showed inflammatory changes in the conducting channels. 
In 1 there was, in addition, a lesion which suggested aberrant vessel which must 
have antedated the pregnancy injury. 

Stone was present in 5 patients. These calculi were all small in the 3 cases 
which we demonstrated but, in addition, 2 patients had been operated upon 
elsewhere for renal calculus. This incidence is far above the normal incidence 
for a stone in women. 


CONCLUSIONS 

1. In a survey of 45 patients with pyelonephritis associated with 
pregnancy, evidence was produced through examination by intra- 
venous pyelography, intravenous phenolsulfonephthalein excretion, 
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concentration of the urine test, and tests for retention of nitrogen, to 
indicate that a high pei'centage of patients suffer appreciable damage 
to their kidneys which is demonstrable at from five to ten jmars after 
the infection. For the majoritj'-, adequate renal function is present 
at that time. 

2. In the patient in whom there has been both toxemic and pyelo- 
nephritic injury, the prognosis is grave. Hypertension was found to 
be present in all the patients where there had been both toxemic and 
pyelonephritis (3 cases). Two of the 3 Avere dead at 5 years after the 
injury. 

3. Six patients Avith pyeloneplu’itis .shoAved blood pressure readings 
above 150/90, associated AAuth some eAudence of renal deficiency at 
that stage of the natural history of the disease. 

4. Eenal injury, as demonstrated in this group, consisted of injuiy 
both to the conduction channels, pehds and uretei', and to the cortex. 
When there is injuxy to the eondueting channels, the stasis of urine 
produced by this condition maj’' further injure tlie cortex, especially 
Avhen infection is still present. Stone occurred in 5 of the 45 patients 
studied. 

5. Evidence of total renal deficiency Avas present at the time of 
examination in some proA’-ed unilateral cases. This finding suggested 
some other injury than bacterial invasion for the second kidney. 

6. It is our impression that the pyelonephritis of pregnancy should 
be looked upon as a progressive disease in many cases. Data have 
not yet been produced to indicate to Avhat extent it shortens life. 
Some of the eases Avhich Ai'-ere subnormal may have slioAvn only the 
original damage and maj’- noAv be in a stationary state. 

7. Sufficient evidence has been produced to indicate that the aim 
in treatment in pyelonephritis associated Avith pregnancy .should be 
to minimize the initial injury and clear the infection as soon as 
possible. 
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ERYTHROBLASTOSIS FETALIS* 
With a Report op Twenty-Seven Cases 


Samuel A. Wolfe, M.D., F.A.C.S., and Irwin Neigus, M.S., M.D., 

Brooklyn, N. Y. 

(From the Departments of Obstetrics and Gynecology, BrooMyn Jewish Hospital) 

E rythroblastosis fetalis designates a disease of the blood- 
forming organs of the newborn and neonatal infant characterized by 
anemia and by the presence of an excessive number of immature red 
blood cells in the circulation. The English hematologists view the disease 
as a primary hemolytic anemia, the immature red cells resulting from ac- 
celerated compensatory regeneration. The American concept advanced 
by Diamond, Blackfan and Baty entertains a primary overgrowth of 
immature red cells which undergo rapid hemolysis. Generieally, the 
disease embraces hydrops fetalis, icterus gravis neonatorum, and anemia 
hemolytica neonatorum. 

Ballantine collected 70 eases of li 3 'drops fetalis described in the literature 
between, the years 1614 and 1898. Schridde, in 1910, first recognized the pathology 
in the hematopoietic organs of infants with hydrops. In 1910, Bachan and 
Comsie emphasized the presence of large numbers of nucleated red cells in the 
blood, and the persisting hematopoietic foci in the liver and spleen of infants 
with icterus gravis. Prioritj' for the description of congenital anemia is ac- 
credited to Ecklin whose article appeared in 1919. More reeentlj’- De Lange, 
Ferguson, Diamond, Blackfan and Bat.v, and also Heilman and Hertig, have made 
illuminating contributions. 


HYDROPS FETALIS 

Petal erythroblastosis appears once in every 1,200 to 2,000 confine- 
ments. In Slander’s clinic, it tvas encountered once in every 4,000 
births and was considered the cause of death in 4.5 per cent of all still- 
born infants over 1,500 Gm. A recent article by Macklin records 
two stillborn infants with normal external appearances in whom 
autopsy revealed erythroblastosis. The actual frequency of the dis- 
ease may therefore be greater than recorded. An incidence of 1 :2,000 
is reported for hydrops fetalis by Heilman and Hertig. Between Jan. 
1, 1933 and Julj'' 1, 1939, 4 eases of hydrops fetalis occurred in 15,334 
confinements at the Brooklyn Jewish Hospital, an incidence of 1 in 
3,833 deliveries. 

The etiology of erythroblastosis is unknown. In hydrops, as in the 
other clinical types, a definite racial predisposition is emphasized in 
the literature. Mediterranean people are especially prone to this ill- 
ness. In our 4 cases of hydrops, however, one mother was an American- 
born white, one of American colored stock, and two were of Russian- 
Jewish extraction. A high familial incidence has been shovm by Panconi 

*Read at a meetins of the Brooklyn Gynecological Society. October 6, 1939. 
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in a study of 22 families in which erythroblaslotic children were born. 
In Heilman and Hertig’s series, the disease was repeatedly noted in 7 of 
20 families investigated. The first and last children are generally free 
from the disease or display only mild manifestations. Nulliparas are 
rarely affected. An average parity of 5.2 is noted bj’" Heilman and 
Hertig, who also add that when erythroblastosis appears in any form, 
there is a 50 per cent chance that the succeeding sibling will present 
hydrops fetalis. Of 4 mothers in our series who delivered infants 
with hydrops fetalis, 3 previously delivered stillborn children. The 
average age was 25.2 and the average parity in our series was 2. Two 
mothers followed in succeeding pregnancies were delivered of normal 
children (Cases 2 and 3). 

Clinicallj'’, hydrops fetalis is the most severe form of erythroblastosis. 
A stillborn infant or death after feeble respiration is the rule. The 
longest life period recorded is six days. The infant presents a waxy 
skin with multiple zones of cutaneous hemorrhage. Edema is marked. 



Fiff. 1. — Fetus in the hydropic type of erythroblastosis. Tlie superficial tissues are 
swollen and waxy. Hemorrhagic areas are noted on the face. The huge liver fills the 
abdominal cavity and contributes to its enlargement. 


Jaundice is occasionally noted. The face is enlarged and swollen, the 
neck short, and the abdomen markedly distended. The latter results 
from the presence of free fluid in the abdominal cavity and enlargement 
of the liver and spleen which are felt for vaiying distances below the 
costal arch (Fig. 1). 

Pathologically, the skin presents marked subcutaneous edema. Pete- 
chial hemorrhages are noted in the external and internal organs. The 
pleural cavity often contains excess fluid. The heart is enlarged, and its 
Aveight definitely increased. The abdominal cavity holds a varied 
qnantitj^ of serosanguineous fluid. The liver reaches from two to Aa'^c 
times its normal dimensions and is reddish broum and glistening. On 
cut section its lobular structure is someAvhat obscured. Microscopically, 
zones of toxic necrosis and deposition of iron or bile pigment are en- 
countered. Hematopoiesis is pronounced. The sinusoids are distended 
and contain numerous prematui’e cells of the red cell series (megalo- 
blasts, erythroblasts, and normoblasts). The Avhite cell group is repre- 
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sented by the myeloblast and myelocyte (Fig. 2) . The portal canals are 
filled with similar cells. The spleen is enlarged, soft, and reaches four 
to five times its normal size and weight. It is generally firm in con- 
sistency and red brown in color. Malpighian corpuscles are not repro- 
duced. The pulp is filled with hordes of immature nucleated red cells 
and large progenitors of the white cell series. Pigment-laden phago- 
cytes are numerous. The pancreas, adrenals, Iddneys, prostate, thymus 
and pituitary share in the extramedullary proliferation of immature 
hlood cells. The bone marrow is hyperplastic and compactly filled with 
proliferating erythroblastic and mjmloblastic cells, the former largely 
predominating. The placental changes are noteworthy. The organ is 
enlarged, soft, and friable. Its maternal aspect is deeply fissured. The 
yellow gray color is striking. The fetal placental Aveight ratio is altered 



Pig'. 2. — Liver in erythroblastosis fetalis. The liver cords are widely separated. 
The sinusoids are filled 'with large numbers of immature red blood cells. Immature 
■white cells can also be identified. The portal canals also show persistent hematopoiesis. 
X150. 


from the normal of 6 :1 and can reach an extreme of 3 :1. Edema of the 
organ is the accounting factor. Microscopically, the villi are large 
and even in premature placentas reach beyond the normal size. The 
syncytial cells are regularly spaced. Syncytial buds are frequent. The 
Langhans layer may foeally persist. The stroma is edematous but 
hyperplasia may be pronounced. Hofbauer cells normally present only 
in the early placenta are encountered with moderate frequeney. The 
capillaries are reduced in number and contain numerous red and ivhite 
blood cells (Pig. 3). 

The hematologic changes in this lesion are diagnostic and ivill be 
more fully diseussed under icterus graids. Reduction in the number of 
red eells is outstanding. The hemoglobin, too, is low but the color 
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index is above the normal. The number of nucleated cells, which in 
the neonatal period range from 20 to 25,000, is markedlj^ increased. 
The rise in the number of nucleated red lilood cells is especially pro- 
nounced, and normoblasts sharply increase above ]5 per cent, the 
high normal figure for the neonatal jieriod. Erythroblasts, megalo- 
blasts, myeloblasts and myeloejdes are found on smear. Studies of the 
blood picture in hydrops eases, as a rule, are incomplete or entirelj^ 
omitted because of the eai-ly death of the infant. In our series onlj^ 
three infants had partial blood studies, all made post mortem. One 
showed 78 normolilasts per 100 Avhite blood cells (Case 2). One 
showed 149 normoblasts for eveiy 50 cells of the white cell group 
(Case 4). Case 1 studied bj’' post-mortem sternal puncture showed 
a marked increase in the i-atio of early red cells. 



Pig. 3. — Placenta. The large size of the villi is prominent. Note the immature 
mesenchymal stroma. Hofbauor ceils are not infrequent. Tiie syncytium is vesicular. 
Large numbers of syncytial buds are prominent. Note the large numbers of nucleated 
red cells in the vein of a main stem villus. X80. 


Pregnancy associated with hydrops fetalis is frequently accom- 
panied by hydramnion. This may explain the increased incidence of 
premature labor. Of 4 jDatients, one was delivered in the thirty-fourth 
week, one in the thii'ty-sixth week, one in the thirty-seventh week, 
and one in the thirty-eighth week. The incidence of toxemia of preg- 
nancy is above the normal. In the series reported bj' Heilman and 
Hertig, it was encountered in 30 per cent of the patients. In our group, 
2 of the 4 patients showed moderate toxemia eAudeneed by edema, 
moderate rise of blood pressure and albuminuria. Maternal bloou 
studies are not recorded Avith sufficient frequency to determine any 
correlation betAveen fetal and maternal hematopoietic abnormalities. 
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Labor may be complicated. In 2 of our 4 patients (Cases 3 and 4), 
fetal dystocia resulted from the enlarged abdomen. In Case 3, it de- 
layed delivery after internal version was performed for prolapse of the 
cord. Abdominal paracentesis and partial evisceration were necessary to 
complete the delivery of Case 4. The third stage as a rule follows 
without incident, in spite of the huge size and weight of the placenta. 

The diagnosis of hydrops fetalis is easily established at birth by 
the clinical appearance of the infant, and confirmed by study of smears 
made from cord blood. Even before delivery, an amber eolored 
amniotic fiuid directs suspicion. Intrauterine diagnosis can be made 
by x-ray as first shown by Heilman and Irving. In the roentgenogram, 
the subcutaneous tissues are definitely thickened and show marked 
density. A corona surrounds the bones of the skull due to marked 
edema of the scalp. Congenital syphilis must be excluded, for like 
erythroblastosis it too may affect successive infants causing death in 
utero or early in the post-partum period. Enlargement of the liver, 
spleen, and placenta completes the parallel between syphilitic and 
erythroblastic infants. X-ray studies of the long bones for osteo- 
chondritis, microscopic examination of the placenta, serologic exam- 
ination and smear of the cord blood elarify the situation. 

The prognosis of hydrops fetalis is bad. Survival of the infant is 
practically unknown. Because of the tendency of recurrence in suc- 
ceeding pregnancies, advisability of future childbearing must be 
strongly considered. There is no effective treatment. Liver and 
vitamins have been administered to mothers as prophylactic measures. 

CASE REPORTS OF HYDROPS FETALIS 

Case 1. — Mrs. E. B. (No. AA43210), para ii, aged 28 years, Eussian Jewess, 
was admitted Jan. 15, 1938, because of suspected nephritic toxemia. The first 
preganncy in 1933 was uneventful. The second pregnancy in 1935 resulted in the 
birth of a premature stillborn infant at 7% months. The present pregnancy dates 
from June 25, 1937, and was uneventful until Jan. 11, 1938, when edema and 
elevation of blood pressure appeared. There was no response to medical treat- 
ment. On admission the physical examination was essentially negative. The 
uterus measured 23 cm. Fetal presentation was L.S.A. and the fetal heart normal. 
The pelvic measurements were ample. Bilateral edema of the fingers and legs 
was noted. The blood pressure was 164/76. The urine showed 4-plus albumin 
with moderate numbers of casts and occasional red blood cells. The Kahn and 
Wassermann reactions were negative. The blood studies revealed mild sec- 
ondary anemia. Labor occurred prematurely on Feb. 22, 1938, and resulted in 
the birth of a stillborn breech infant which weighed 3,300 Gm. The edematous 
placenta, weighing 1,680 Gm., was delivered spontaneously five minutes later. 
The post-partum course was uneventful. Autopsy revealed a female infant 41 cm. 
in length and weighing approximately 3,178 Gm. The skin was edematous and 
contained numerous zones of hemorrhage. The abdomen was especially pro- 
tuberant and measured 40 cm. in circumference. Upon incision 600 c.c. of clear 
straw-colored fluid was evacuated. The lungs were collapsed. The heart was 
enlarged and measured 4 cm. from apex to base and 4 cm. transversely across 
the base. The weight was 22 Gm. The atria were dilated. The valves, chordae 
tendinae, papillary muscles, and ventricular walls showed no abnormalities. The 
ductus arteriosus and the foramen ovale were patent. The gastrointestinal tract 
presented no pertinent findings. The liver reached 6 cm. below the costal arch 
and the dome of the diaphragm was definitely elevated. It measured 13 by 9 by 
4 cm. and weighed 183 Gm. (normal 78 Gm.). The external surface was smooth, 
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shin}' and red brown. On cut section the markings were indistinct. Micro- 
scopically, the arrangement of the lobules was fairly well preserved. The central 
veins, however, were dilated and contained numerous nucleated red blood cells. 
The dilated sinusoids were compactly filled with huge numbers of early red and 
white cells. The portal canals similarly contained young white and red blood 
derivatives. The pancreas was normal. The suprarenal glands presented no 
abnormalities but the medullary segments contained foci of hematopoiesis. The 
blood vessels were crowded with normoblasts, megaloblasts, and myeloblasts. 
Similar areas of hematopoiesis were noted in the cortical and medullary seg- 
ments of the kidneys. The genitalia were normal. The .spleen was enlarged 
and weighed 32 Gm. (normal S Gm.). It measured 7 by 5 by 4.2 cm. The ex- 
ternal surface was smooth, the color brown purple. On cut section the klalpighian 
corpuscles were indistinct. iMicroseopically, the sinusoids and the pulp were 
crowded with huge numbers of early red and white cells. The bone marrow as 
studied in the ribs, vertebras, and tibia showed marked In-perplasia and the 



Fig-. 4 . — Photographed di’awing of snicnr from sternal bone marrow puncture. Note 
the erythroblasts in the upper portion. Normoblasts are numerous. The large, deeply- 
staining, round cells are megaloblasts. 

marrow spaces were packed with nucleated red cells, early white cells, and oc- 
casional megakaryocytes. A post-mortem sternal puncture showed a ratio of 
5 white cells to 95 erythroblasts (normal ratio 95:15; Fig. 4). The ratio of early 
red cells to matured red cells was 40:60 (normal ratio 15:85). The cranial cavity 
showed clotted blood in the middle and po.stcrior fossae. The falx and tentorium 
were normal. The brain weighed 182 Gm. and presented no abnormalities. The 
edematous placenta weighed 1,680 Gm. and measured 24 by 13 by 3 cm. The 
maternal aspect was deeply fissured. Microscopically, the chorionic villi were- 
larger than normal and the syncytial cells were somewhat flattened. Langhans’ 
cells were focally retained. The connective tissue stroma was vacuolated and 
Hofbauer cells encountered with moderate frequency. Syncytial giant cqlls were 
numerous. 

Case 2. — Mrs. E. G. (Ko. AA29066), primipara, aged 23 years. American-born, 
was admitted in labor Oct. 6, 1933. The last menstrual period occurred Jan. 11, 
1933, and the estimated date of confinement was Oct. 18, 1933. Labor terminated 
prematurely at the thirty-seventh week. The child lived only forty-five minutes. 
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Autopsy revealed a female infant with striking subcutaneous edema of the skin 
and mucous membranes. The abdomen was distended. The peritoneum and 
pleural cavities contained an excessive amount of straw-colored fluid. The heart 
weighed 20 Gm.; the myocardium was pale and edematous. The liver weighed 
115 Gm. and was red, smooth, and glistening. Microscopic examination revealed 
numerous islands of hematopoiesis in the sinusoids and in the portal canals. The 
spleen was enlarged and weighed 33 Gm. Its surface was smooth and red. 
Microscopic examination revealed the stroma and sinusoids filled with numerous 
immature cells, many of which were megaloblasts. There were foci of hemato- 
poiesis in the skin, intestine, kidney, uterus, pancreas, and adrenals. The ribs and 
long bones contained a deep red marrow which showed marked erythroblastic 
activity. The post-mortem blood smear revealed 78 normoblasts per 100 white 
cells and 17 megaloblasts per 100 white cells. The differential count revealed 
69 per cent lymphocytes, 14 per cent polymorphonuclear cells, 6 per cent band 
forms, 3 per cent eosinophiles, and 7 per cent myeloblasts. The placenta was not 
studied. A subsequent confinement on Dec. 8, 1937 resulted in the birth of a 
normal, full-term male infant which weighed 3,486 Gm. 

Case 3. — Mrs. E. S. (No. AA2453), para i, aged 26 years, Eussian Jewess, was 
admitted in labor Oct. 7, 1934. The first pregnancy in 1932 terminated in the 
birth of a full-term stillborn infant. The last menstrual period occurred Jan. 18, 
1934, and the estimated date of confinement was Oct. 25, 1934. On admission 
there was slight edema of the extremities and polyh 3 ’'dramnion. With full dilata- 
tion, artificial rupture of the membranes was followed bj*' the prolapse of the 
cord. Dela 3 ’' in delivery of the child after podalic version was due to the en- 
larged abdomen and resulted in a stillborn male infant, weighing 4,131 Gm. The 
edematous placenta followed spontaneousl 3 A At autops 3 ', the skin was markedly 
edematous, the abdomen greatli^ distended, containing 300 c.c. of amber-colored 
fluid. Each of the pleural cavities contained 75 c.c. of 3 mllowish red liquid. 
The heart was enlarged, weighed 30 Gm. and showed dilatation of the atria. The 
lungs were collapsed. The liver weighed 159 Gm., the surface was smooth and 
the eonsistenc 3 " firm. The spleen was also enlarged, weighing 30 Gm. and was 
covered b 3 ^ a fibrinous exudate. Microscopic examination of the organs showed 
numerous areas of hematopoiesis in the liver, spleen, kidne 3 's, and adrenals. 
The placenta weighed 1,930 Gm. and presented the classical pale, soft, fissured 
appearance. The villi showed marked edema, and the capillaries were filled with 
numerous nucleated red blood cells. The succeeding confinement in December, 
1936, resulted in the birth of a normal, full-term male child, weighing 3,968 Gm. 

Case 4. — Mrs. J. B, (No. 209438), para ii, colored, born in the. United States, 
was admitted in labor on Feb. 17, 1938. The first pregnancy in 1936 resulted in a 
stillborn infant at seven and one-half months. The last menstrual period occurred 
July 1, 1937, and the estimated date of confinement was April 8, 1938. The 
Wassermann test was positive and the patient received eight injections of salvarsan 
during her ante-partum course. On admission the blood pressure was elevated to 
150/98. Fetal dystocia resulted from the markedly enlarged abdomen. Paracentesis, 
accordingly performed, was followed by a large gush of fluid, after which the dead 
male infant was easily delivered. The placenta followed spontaneously. The 
smear from the cord blood immediately studied showed 149 normoblasts for every 
50 white blood cells. Autops 3 ’’ revealed a colored male child 43 cm. in length and 
weighing 2,050 Gm. The heart weighed 15 Gm. and was otherwise normal. The 
liver weighed 78 Gm. (enlarged for premature). Its surface was smooth, glistening, 
and deep red. Microscopic examination revealed numerous foci of hematopoiesis. 
The central veins, sinusoids, and portal canals were filled with numerous normo- 
blasts and megaloblasts. There were no miliary gummas and spirochetes were not 
demonstrated. The spleen, kidne 3 -s, and adrenals showed numerous zones of 
hematopoiesis. The bone marrow was packed with immature red and white cells. 
The soft friable placenta weighed 915 Gm. (ratio 2:1). Microscopic examination 
revealed enlarged chorionic villi Avith A’acuolated stroma and occasional Hofbauer 
cells. The fetal A'eins and capillaries contained large numbers of normoblasts and 
occasional er 3 'throblasts and m 3 'eloblasts. 
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ICTERUS GRAVIS NEONATORUJI 

Icterus gravis neonatorum designates that clinical form of erythro- 
blastosis, in which jaundice is the most prominent symptom. Edema is 
supposedly lacking, but in our series are included five infants present- 
ing circumscribed swelling of the subcutaneous tissues. As will be noted 
below, these cases were severe and clinieallj’- are perhaps considered as 
intermediary between lij'^drops and icterus gravis. 

Icterus gravis is not infrequent. Heilman and Hertig report an incidence of 1 
in every 1,500 eonfinements. In our survey from Jan. 1, 1933, to Jul}’ 1, 1939, 20 
cases of icterus neonatorum were encountered in 15,334 deliveries, an incidence of 
1 in every 767 confinements. The etiology is unknown. Areditcrranean ancestry is 
emphasized as a predisposing cause, but in our series of 19 mothers who delivered 
20 icteric infants, 12 were born in the United Statc.s, 2 in Austria, 2 in Eussia, 1 in 
Germany, 1 in Italy, and 1 in Eumania. There were no patients of the colored race. 
Multiparas predominate and in our series the average parity was 2.7; the average 
age was 31.2 j’ears. Eecurrence of the di.'jease in succeeding pregnancies is fre- 
quent. Heilman and Hertig indicate that once erythroblastosis has appeared there 
is an 80.3 per cent chance that the succeeding child will present icterus gravis. 
Of our 19 mothers, 4 delivered stillborn infants in earlier pregnancies. Four others 
had previous erythroblastotic cliildrcn. Infants 1 and 2 were succeeding icteric chil- 
dren from the same mother. In Case 3, hydrops fetalis and 3 other stillbirths anteceded 
the birth of the icteric infant. In Ca.ee 6, the second infant presented congenital 
anemia and the third, icterus gravis. In Case 18, the first pregnancy was a full- 
term stillbirth; the second child succumbed to icterus gravis. The third and fourth 
pregnancies of this mother terminated in premature stillborn children at six and 
eight months, respective!}’. Two mothers who delivered icteric children were fol- 
lowed in succeeding pregnancies. The mother of Case 1 delivered a second icteric 
child. In Case 20, the succeeding pregnancy terminated in a premature stillborn in- 
fant, evidently due to strangulation of the cord. 

The most prominent s}’mptom of icterus gravis is jaundice which may be present 
at birth or be delayed for twenty-four to forty-eight hours after delivery. A 
saffron yellow vernix caseosa arouses suspicion. In our series C infants were 
jaundiced at birth. In 3, icterus appeared within eight hours; in 5, between eight 
and twenty-four hours; and in the remaining 6, within twenty-four to forty-eight 
hours after delivery. The infants are generally listless, apathetic and feed poorly. 
As the disease progresses, stupor and convulsions appear. In the terminal stages, 
vomiting, dyspnea, cyanosis, and frothing of blood-stained fluid are frequent 
manifestations. Cutaneous hemorrhage is not uncommon. Though jaundice may 
be intense, the mucous membranes are not uncommonly pallid. Enlargement of 
the liver and spleen affords palpation of these organs for varying distances below 
the costal margin. 

The pathologic changes are essentially similar to those encountered in hydrop.s. 
Diffuse edema, however, is lacking although circumscribed swelling was noted in 
five infants. The skin, as the other fetal tissues, presents icterus of varying 
degree. The heart is enlarged and its chambers dilated. The size, however, is 
somewhat smaller than noted in hydrops. The peritoneal cavity contains small 
amounts of fluid. The liver is increased two to five times its normal dimensions. 
The weight is augmented. The color is greenish brown. On cut section the 
sinusoidal markings are poorly defined. Microscopically, the dilated sinusoids 
are compactl}’’ filled with nucleated red cells and the earl}’' large progenitors 
of the white cell group. Numerous foci of hematopoiesis are present. The liver 
cords are compressed and the liver cells contain bile pigment and hemosiderin. 
The portal canals show persistent hematopoiesis. The spleen is similar!}’’ enlarged 
from two to five times its normal dimension and generally presents a purple red 
color. The Malpighian corpuscles are not reproduced. The pulp shows numerous 
foci of erythropoiesis. Pigment laden endothelial phagocytes are frequent. Other 
organs, too, show extramedullary blood formation but seemingly with less fre- 
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quency than in the hydrops group. The bone marrow is hyperplastic and is com- 
pactly filled with huge numbers of early red blood cells. The brain may present 
a striking appearance. The basal ganglia (thalamus, corpus striatum, caudate 
nucleus, olivary bodies, vermis, and the floor of the fourth ventricle) take a yellow, 
yellow green, or olive stain; so-called “Kern-icterus.” Microscopically, the 
brain cells in these areas contain j’-ellow pigment granules in the body cytoplasm. 
This was encountered at autopsy in four cases (7, 12, 16, 19). The placenta is 
generally normal in its gross appearance. Microscopicall}'', there are a few de- 
partures from the normal. The Langhans layer is occasional!}’' retained. Hofbauer 
cells are noted. The diagnosis, however, is generally established by the finding 
of excessive numbers of nucleated red blood cells in the capillaries of the vUli. 

The hematologic findings reveal a hyperchromic anemia. The red cells average 
3.4 million compared to a normal of 5.2 to 5.6 million for the neonatal period. 
The hemoglobin is reduced and averages about 51 per cent. The color index 
is high. Nucleated cells range from 23,000 to 256,000. The normal is 20,000 to 
25,000 for this period. Fifty per cent to 90 per cent of the nucleated cells belong 
to the red cell type, contrasting with the average normal of 5 to 15 per cent for 
the neonatal period. The bleeding time is prolonged, the clotting time is normal. 
The icteric index is markedl}’’ elevated. Fragility of the red blood cells shows 
no departure from the normal. In our series the hemoglobin varied from 50 to 
160 per cent. The red blood cells ranged from 1.43 to 6.75 million per c.mm. 
Polycythemia occurred in 4 cases (1, 4, 8, 11). Nucleated red cells varied from 7 
to 300 per cent with an average of 69 per cent. 

Pregnancy associated with icterus gravis shows a greater incidence of toxemia. 
Heilman and Hertig report two mild cases in 19 mothers. Mild toxemia was ob- 
served in Cases 1, 4, 5, and 8 of our series. Labor, as a rule, is frequently pre- 
mature. Nine of our 20 infants were delivered prematurely; 2 in the thirty- 
fourth week, 1 in the thirty-fifth week, 3 in the thirty-sixth week, 1 in the thirty- 
seventh week, and 2 in the thirty-eighth week. Labor was of normal duration 
and averaged 11.3 hours for our series. The weight of the children ranged from 
2,300 to 3,996 Gm. The average weight was 2,948 Gm. Blood studies on mothers 
were not made with sufficient frequency to warrant any statement. 

■ The diagnosis of icterus gravis is easily made. Jaundice, an enlarged liver 
and spleen and an increased number of nucleated red cells form a diagnostic 
triad. A golden yellow vernix if present at birth is indicative of the illness. 
Icterus gravis should be anticipated in a mother presenting a history of repeatedly 
stillborn infants without apparent cause or where a history of previous erythro- 
blastosis is obtained. 

The illness is grave and the fetal mortality as reported in the literature reaches 
from 50 to 80 per cent. Infants with icterus at birth receiving prompt and ade- 
quate treatment show a better prognosis. Of 7 infants with icterus at birth, 3 
were recognized and prompt treatment resulted in recovery. Three others died 
without therapy because the lesion was not diagnosed. The fourth infant suc- 
cumbed in spite of transfusion because of concomitant cerebral hemorrhage. Of 
7 in whom jaundice appeared within twenty-four hours, 1 recovered and 6 died. 
Of the remaining 6 infants displaying icterus between twenty-four and forty-eight 
hours after birth, 5 succumbed. Six of the fatal cases presented 85 per cent or 
more normoblasts on examination of the blood smear. Of these, 1 died in fifteen 
hours, 3 within thirty-one hours, 1 in sixty hours, and 1 in sixty-six hours. Cases 
with circumscribed edema were severe and in our series all died. Recovery may 
be followed by a phase of anemia. Cirrhosis of the liver and neurologic lesions 
are on record as sequelae. 

As in the therapy of hydrops fetalis, liver, iron, and vitamins have been ad- 
vised as prophylactic measures for mothers who have previously delivered erythro- 
blastotic children. Treatment of the icteric infant should be prompt and immedi- 
ate for the prognosis frequently depends upon early and adequate measures. In- 
tramuscular injections of human blood serum or whole blood have been employed 
with var}’ing results. Five to 15 c.c. of serum are administered daily for a total 
of 30 to 60 c.c. Hampson reports 17 recoveries in a group of IS icteric infants 
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Table I. Maternal Findings in Icterus Gravis 
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treated by this technique. The series reported by Hawhslej' and Lightivood, 
in 1934, however, shows unsatisfactory results with this method. Blood trans- 
fusion is the treatment of choice. Fift3’' to 75 c.c. of blood should be given at 
once and repeated as often as necessaiy to maintain constancj^ in the number of 
the red blood corpuscles and an ample level of hemoglobin. In Case S which re- 
covered, pol.ycj'themia indicated the phlebotony emploj'ed prior to the two trans- 
fusions administered. Blood bj' continuous intravenous infusion seems indicated 
when intensive jaundice is associated with a rapidl}^ falling hemoglobin. In our 
series, 3 babies received no blood in anj' form or manner, and all died (Cases 11, 
12, and 19). Two infants received a single injection of 20 to 30 c.c. of whole blood, 
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•Placenta not saved for microscopic examination. 

fNormal weights of liver, spleen, heart for full-term newborn. 
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and 2 received 50 c.c. of serum intramuscularly. Onl.y .1 survived (Case 2). Of 
the remaining 13 infants, 11 received transfusions alone. One received a trans- 
fusion of 65 c.c. followed by continuous transfusion. Tn 1, intramuscular injection 
of whole blood preceded transfu.sion. There were 0 deaths in this group of 13 
infants, a mortality of 69 per cent. One infiint (Case 10) died as a result of a 
reaction following transfusion, although the patent ductus arteriosus and foramen 
ovale found upon autopsy may have been auxiliary causes. In Case 5, advanced 
cerebral hemorrhage with compression of the midbrain precluded recovery. Case 
14 showed cerebellar hemorrhage and pulmonary atelectasis. Tn these 3 infant.s, 
recovery could not be expected. In the remaining 6 cases, of which 4 were severe 
and 2 mild, adequate blood was administered by repeated transfusions. In the 
entire series of 20 infants only 5 .survived, a mortality of 75 per cent. The five 
infants who recovered received prompt and repeated transfusions. The im- 
portant maternal, fetal, and pathologic data of 20 cases of icterus gravis are sum- 
marized in Tablc.s I, II, and ITT. 

ANEMIA HRJfOLYTICA NEONATORUSI 

Anemia liemolytiea neonatorum represents tliat form of erylliro- 
blastosis in wliicli pallor of (he skin and mucous membranes is the most 
pronounced feature. It may be the healed phase of id crus gravis (Case 
6, Icterus). As in hydrops and icterus gravis, the liver and spleen are 
enlarged and an increased number of normoblasts a])pears in the periph- 
eral circulation. Edema is lacking. 

The incidence of anemia neonatorum is diflicult to ascertain. Mild eases may 
go unrecognized, or are considered a.s physiologic icterus, for mild jaundice often 
precedes anemia. In 15,334 deliveries, from .Tan. 1, 1933, to ,Tuly i, 1939, only 3 
cases were encountered, an incidence of 1 in 5,111 conhnement.s. The mothers 
were all born in the United States. The parity was 2.6 and the average age 28 
years. Case 3 was from a twin pregnancy. Its mate succumbed to icterus 
(Case 12, Icteric series). Case 2 in the anemia group was followed by a sibling 
with icterus gravis (Case 6). 

The outstanding characteristic of congenital anemia is pallor of the skin and 
mucous membranes. .Though this feature is apparent at birth it is generally ob- 
scured b}^ jaundice. With rece.ssion of icterus, whiteness of the skin becomes pro- 
nounced. Pallor of the mucous membranes is noteworthy. In our series, pallor 
appeared within forty-eight hours in Case 1. In Case 3, however, it was not ap- 
parent until the seventh day, and in Case 2, was not manifest until the tenth 
da}' after birth. Antecedent icterus was present in each instance but was only 
of mild degree. The infants are listle.ss, weak, and nurse poorly. Enlargement of 
the liv'er or spleen or both is noted, but generally to a lesser degree than ob- 
served in icterus gravis or h3'drops. It was found in all our cases. There is no 
edema. Petechial hemorrhages of the .skin are noted in the literature but were 
not present in our group. 

As in other forms of erythroblastosis, persisting hematopoiesis in the liver and 
spleen is classical. The degree, however, is not as advanced as in hydrops or 
icterus. Extramedullary blood formation in other organs may bo present. The 
bone marrow is hyperplastic. The placenta is grossly normal. The hematologic 
findings are essentially similar to those of icterus gravis. Tlie number of nucleated 
red cells in the peripheral blood is reduced although still remaining above the 
normal. The hemoglobin ranged from 18 per cent to 53 per cent and the red cells 
from 850,000 to 2,600,000. Case 2 showed 45 per cent normoblasts on smear. In 
Case 3, normoblasts numbered 1 per cent on the third day. !Myelocytes were found 
in Case 2. 

The diagnosis of anemia neonatorum is easily established by the pallor, en- 
largement of the liver or spleen or both and the characteristic blood picture. 
The prognosis is good, but the disease may run a prolonged course. Diamond, 
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Blackfan and Baty indicate that the anemia may remain stationarj- or even be- 
come aggravated until the sixth -week of life. At this time there is a return of 
a normal number of young er 3 'throc 3 'tes. Pinall 3 ', the hemoglobin and red cells 
increase to the normal though a 4-month interval ma 3 " be required for complete 
restoration. Eepeated small transfusions of 50 to 75 c.c. of citrated blood are the 
specific treatment. The amount emplo 3 'ed, however, is varied in each instance de- 
pending upon the maintenance of an adequate number of red cells and a high 
hemoglobin level in the blood. Liver and iron in sufficient doses are important 
aids in the recovery. 

CASE REPORTS OF ANEMIA HEMOLYTICA NEONATORUM 

Case 1. — Mrs. Y. G. (No. 173116), para iii, aged 31 5 mars, American born, was 
admitted in labor Sept. 1, 1935. The first pregnanc 3 '’ in 1923 resulted in a spon- 
taneous abortion at two and one-half months. The second pregnanc 3 ' in 1924 
and the third pregnanc 3 ’' in 1928 were uncomplicated. The last menses occurred 
on Nov. 20, 1933, and the estimated date of confinement was Aug. 27, 1934. Labor 
terminated b 5 ' low forceps after twent 3 ''-three hours, resulted in the birth of an 
apparent^ normal female infant, weighing 3,360 6 m. Slight jaundice was first 
observed forty-eight hours after birth. There was definite pallor of the mucous 
membranes. The spleen reached 3 cm. below the costal margin. The liver was 
not felt. The blood stud 3 ’ showed 1.8 million red cells and 32 per cent hemoglobin. 
Smears were not made. On the fourth da 5 ’' after birth, a direct transfusion of 
75 c.c. of blood was administered. The child was definitel 3 ^ improved and nursed 
more vigorousl 3 ^ A second transfusion of 75 c.c. was administered on September 
7 (the sixth day of life). On discharge from the hospital September 9, the 
hemoglobin was elevated to 70 per cent and the red cells numbered 2.9 million 
per cm. The placenta which weighed 440 Gm. showed no gross or microscopic 
abnormalities. 

Case 2. — Mrs. F. C. (No. AA34709), para i, aged 21 3 -ears, American born, was 
admitted April 2, 1935, immediateli’’ following her home deliver 3 '. The first 
pregnancy in 1934 terminated normal^. The last menses occurred July 14, 1934, 
and the estimated date of confinement was April 30, 1935. Labor occurred on 
April 2, 1935 (thirty-sixth week) and terminated spontaneously in the birth, 
of a female infant weighing 2,640 Gm. On the tenth day after birth, the infant 
presented marked pallor and slight icterus. It nursed poorty. The liver and 
spleen were found enlarged, and the latter reached the level of the umbilicus. 
A blood study revealed 1.35 million red cells and 50 per cent hemoglobin. Nu- 
cleated cells numbered 30,000. Upon differential smear 45 normoblasts were noted 
per 100 white cells. There were 41 per cent neutrophiles, 31 per cent 13 'mpho- 
cytes, 10 per cent m 3 mlocytes, and 11 per cent metam 3 mlocytes. The child re- 
ceived a transfusion of 75 c.c. of citrated blood and several injections of liver 
extract. This was followed by marked improvement. Anemia, however, persisted 
and on April 15, thirteen days after deliver 3 ', the hemoglobin was only 35 per cent 
and the red cells 1.5 million. The use of liver extract was continued after the 
child was discharged from the hospital. Complete recovery ultimately followed. 

Case 3.— Baby A of twin pregnancy (see Case 12 of icteric group). Its mate. 
Baby B, died of icterus gravis seventy-four hours after confinement. 

This infant became jaundiced the third da.y following deliver 3 \ Upon exam- 
ination the liver and spleen were just palpable below the costal margin. The 
blood study reyealed: .Hb. 81 per cent, red blood cells 3.8 million, and 10,550 
white cells. Only 1 per cent normoblasts were present on smear. The jaundice 
disappeared on the seventh day but pallor became pronounced. The child be- 
came listless and nursed poorl 3 ^ The hemoglobin had dropped sharpl 3 ' and reached 
53 per cent. The red blood cells numbered only 2,260,000. Sixty cubic centimeters 
of citrated blood were accordingly administered. As there was no improvement, 
a second transfusion of 80 c.c. was administered on the ninth da 3 '. Recover 3 ' 
thereafter was rapid. The baby was discharged on the twelfth day after birth 
in good condition. 
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SUMMARY" AND CONCLUSIONS 

1. Erythroblastosis fetalis is a disease of the blood-forming organs 
of the newborn and neonatal infant, which results in an anemia charac- 
terized by the presence of an excessive number of immature red blood 
cells in the circulation. 

2. Hydrops fetalis, icterus gravis neonatorum, and anemia hemolytica 
neonatorum are the three clinical types of erythroblastosis. Overlapping 
features are not infrequent. Five infants in the icteric group pre- 
sented circumscribed edema. Icterus was the first sjnnptom in the 
three infants of the anemia group. 

3. Erythroblastosis fetalis is not rare. Twenty-seven cases were 
encountered in 15,334 deliveries, an incidence of 1 in every 568 confine- 
ments. There were 4 eases of hj’-drops fetalis, 1 in 3,833 ; 20 eases of 
icterus gravis, 1 in 766, and 3 instances of anemia hemoljdica, 1 in 
5,111. 

4. Persisting hematopoiesis in the liver and spleen is the dominant 
pathologic finding. The bone marroiv is hyperplastic. Extramedullary 
hematopoiesis is often encountered in the pancreas, kidneys, and supra- 
renal glands. 

5. The blood picture is distinctive. The hemoglobin and red cells are 
z'educed but the color index is above standard. The total number of 
nucleated cells is increased with an abnormally high ratio of early 
red blood cells (normoblasts and erythroblasts). 

6. A tendency for recurrence in successive pregnancies is note- 
worthy. Four such cases are reported in 19 mothers of the icteric 
group. 

7. Recurrent stillbirths were observed in 75 per cent of mothers 
with hydropic children, and in 21 per cent of mothers who had de- 
livered icteric progeny. 

8. Multiparas are generally affected. The average parity for the 
entire series was 2.8. 

9. Toxemia of pregnancy is above the normal incidence but of 
only moderate severity. It was noted in 50 per cent of the hydrops 
group and in 20 per cent of the mothers in the icteric group. 

10. Premature labor is frequent. It was encountered in all of 
the hydrops cases and in 30 per cent of the icteric series. In hydrops 
fetalis the distended abdomen may cause dystocia. This was observed 
in 2 of 4 infants in the series. 

11. Hydrops fetalis is the fatal type of erythroblastosis. All 4 in- 
fants in this group perished. Subcutaneous edema, ascites, enlarge- 
ment of liver and spleen are the important clinical findings. The large 
edematous placenta is noteworthy. 

12. Intrapartum diagnosis of hydrops fetalis is possible by x-ray 
examination. It should be routinely employed where a history of 
recurrent stillbirths or definite erythroblastosis is obtained. 

13. Icterus graAus is a seAmre foimi of erythroblastosis. Fifteen of 
20 infants succumbed. Jaundice is the most prominent symptom, but 
may not appear for tAventy-four to forty-eight hours after birth. En- 
largement of the liAmr and spleen is present. The blood picture is 
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typical. The basal ganglia may sIioav biliaiy pigmentation (“kern- 
icterus”). Four such instances were found on post-mortem examina- 
tion. Cerebral hemorrhage is frequent and often precludes recovery. 
The placenta is grossly normal. 

14. Anemia hemolytiea neonatorum is the mildest form of erythro- 
blastosis. All 3 infants recovered. Pallor of the skin and mucous 
membranes may be anteceded by mild icterus. Enlargement of the 
liver and spleen, or both, and an increased number of normoblasts in 
the smear afford prompt diagnosis. 

15. Early and repeated transfusions comprise the ideal method of 
therapy for icterus gravis. The 5 infants who recoAmred received such 
prompt treatment. Iron and liver extract are valuable adjuncts to trans- 
fusion in the anemia group. 

16. A history of repeated stillbirths indicates careful search for 
erythroblastosis as the underlying cause. Where autopsy is not ob- 
tainable smears made from cord blood afford a prompt and efficient 
method of diagnosis. 

We extend our thanks to Dr. M. Lederer for permission to review the autopsy 
material and to the members of the Departments of Obstetrics and Gynecology for tlie 
privilege of Including their cases. 
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The author presents a summary of all available information regarding the 
physiology and disturbances of vitamin metabolism in the gjmecologic-obstetric 
field. The problems of avitaminosis are not of as great importance in this field 
as are the effects of hypovitaminosis. Not only does this condition depend upon 
intake but it is suggested that disturbances in the physiology of structures con- 
cerned in the final production of active vitamins (the liver and vitamin A, the 
skin and vitamin D) may play a part in the resultant hypovitaminosis. Known 
deficiencies in vitamin E in pregnancy and lactation are pointed out and the 
effects suggested. What little is known of tlie relationship of vitamin E to fer- 
tility is described. 

An excellent case is made in stressing the lack of information available in tliis 
field and the probable value to be obtained from investigation. Very little is 
knouTi of the results of hypovitaminosis as compared to avitaminosis, and it is in 
tlie former that the most pressing problems lie. No original or new work is pre- 
sented. 


J. L. McKelvey. 



RELATIONSHIP OP THE THYROID AND ADRENAL GLANDS 
TO THE TOXEMIAS OF PREGNANCY^ 


Edward C. Hughes, M.D., Syracuse, N. Y. 

(From Ihe Department of OhstetricK of the College of Medicine, Syracuse University, 

and Syracuse Memorial Hospital) 

T he toxemias of pregnancy have presented a complex problem, 
in which there has existed an all oration in the chemistry and 
physiology of the body, producing the pathologic 'lesions which have 
been characteristic of the disease. Recent investigative work has 
brought forth the relationship of the cleeti'olytes and hormones to 
these changes, and a decision as to their behavior may help to solve the 
mystery that surrounds the etiology of these conditiou-s. The tox- 
emias are problems far too intricate for the obstetrician alone to 
decide, and the expert opinion a7id judgment of the chemist, physi- 
ologist, histologist and pathologist ai-e necessary to understand these 
unusual phj^sical changes. 

The purpose of this ])aper is not to ])i‘omote any new theory con- 
cerning these things, but rather to review the work which has been 
done on them. The data which have been 2 )rei)ared have been ob- 
tained through the cooperation of the departmentsf of chemistry, 
physiology, histology, and pathology. 

In order to more clearly understand the material presented, a 
short resume of the recent reseai'ch on the toxemias is presented, 
limiting the discussion to the glandidar i-elationships. 

Cu.shing was among the first to consider the possibility of glandular involve- 
ment in these conditions. He staled that a basophilic infiltration of the par-s- 
nervosa of the pituitary had occurred in eclampsia. Others found that associated 
with these infiltrations were similar changes in the cortex of the adrenal glands. 
Hofbauer stated that the toxemias were based upon a pituitar^'-adrenal rela- 
tionship. George Van S. Smith, O. Watkins Smith, Eovnk, Taylor and others 
have observed the importance of the anterior portion of the pituitary by the 
increase of prolan that occurs iu the late toxemias. However, there is some 
question as to the source of this prolan. Taylor and associates have recently 
presented good evidence that there exists a relationship of estrogen and other 
placental hormones to the sodium and potassium balance during pregnancy. Thus, 
they have considered the ovaiy and placenta as factors in production of these 
conditions. Bartholomew and Colvin stated that adolescent gravidas with basal 
metabolic rates below plus 10 showed hypercholesteremia, and were increasingly 
subjected to toxemias as the basal metabolic rate decreased. In 1934, I reported 
a series of 1,250 basal metabolic rates during pregnancy, in which a relationship 
between the level of metabolism and the early as well as late toxemias seemed 
to exist. In these studies the thj'roid seemed to have some relationship to the 
toxemias. 

*Reacl at a meeting- of the Brooklyn Gynecological Society, Maich 1, 1940. 
fPor thnir valuable aid I am gratefully indebted. 
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It might be assumed from the foregoing that there must exist an 
imbalance of the glands of internal secretion during these conditions. 
However, we are impressed by the tremendous variation that may 
produce symiitoms and signs, if we examine the values of these in 
any of these groups. In some, high concentration of hormones seems 
to produce symptoms, while in others nothing abnormal develops. It 
would appear that development of toxemia depends upon the ability 
of the individual to withstand the great glandular and metabolic 
changes that take place during pregnancy. We have been interested 
in the adrenals and thyroid during pregnancy and the toxemias, and 
feel that they play an important part in the production of some of 
the abnormal physiology that takes place during these conditions. 
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The following problems will be considered : 

1. The relationship of the basal metabolic rate to the early and late toxic 
groups will be discussed. 

2. The level of sodium in blood serum and urine in normal and abnormal 
pregnane}^ will be related. 

3. The effect of injection of the urine of toxic patients upon the thyroid, 
adrenals, liver, and kidne 3 's of rabbits will be described. 

The relationship of the basal metabolic rate to normal pregnancy 
and the toxemias of pregnancy has been observed in a series of 400 
private patients, therefore conditions could be made as basal as neces- 
sary. These findings differed slightly from those reported eaidier, 
showing the advantage of a larger group of cases. These will be re- 
ported in detail elsewhere. 
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OBSERVATIONS 

During the first trimester, there was a tendency for the basal metabolic rate 
to be below the zero line (Pig. 1). In the second and third months, the reading 
was below zero in 51 per cent and 62 per cent of the cases, respectively. During 
the second trimester, the readings showed an increase, and a greater percentage 
approached the zero line. In the fourth, fifth, and sixth months, the readings 
were below in 62 per cent, 53 per cent, and 46 per cent of the cases, respectivel 3 '. 
During the third trimester, the rate had increased above the zero line, so that 
63.3 per cent, 82 per cent, and 82 per cent were above zero in the seventh, eighth, 
and ninth months, respective!}’. In presenting this curve, it was realized that the 
values wore within normal limits. However, the trend of the curve was the im- 
portant observation, being below zero in the first trimester and above zero in the 
last trimester. 

During the first trimester, many patients complained of the symptoms of 
subnormal metabolism, namely fatigue, exhaustion, and drowsiness. Certain 
other symptoms and signs also occurred during these months. Their relation- 
ship to the level of metabolism was noted in the four following groups of cases; 

1. Those with basal metabolic rates above plus 10. 

2. Those with rates between 0 and plus 10. 

3. Those with rates between 0 and minus 10. 

4. Those with rates below minus 10. 


Table I 


CASES 400 

BELO^V -10 
% 

0 -10 

0 +10 
% 

ABOVE +10 
% 

Moderate nausea 

02 


26.2 

18.0 

Moderate vomiting 

61 


10.3 

10.0 

Severe nausea 

36 


0 

5.0 

Severe vomiting 

36 


0 

2.6 

Fatigue 

66 

66.0 1 

15.0 

14.0 


The percentages of the occurrence of early symptoms and signs are shown in 
Table I. Many patients showed a considerable drop in the metabolic rate as 
the symptoms and signs occurred. It was also apparent that thyroid given to 
these women did not improve the .symptoms appreciably nor cause the u.sual eleva- 
tion in the metabolism rate. 

During the second trimester, the basal metabolic rate approached the normal. 
During these months, the hormonal content of tlie body was more balanced and few 
complications occurred. 

During the third trimester, there occurred an elevation in the basal metabolic 
rate, the majority of the cases rising above zero. This was probably due to the 
excess hormonal production, increased weight, surface area, and protoplasmic mass. 
However, in several cases of twins and one case of triplets, the basal metabolic rate 
did not increase more than usual. The relationship of the development of pre- 
eclampsia and eclampsia was observed during this time. Eclampsia did not develop. 
Pre-eclampsia developed more often in the following types of patient: 

1. Wlien the basal metabolic rate was abnormally low during the first trimester, 
and failed to increase during pregnancy. 

2. When the basal metabolic rate dropped appreciably to a low value and re- 
mained at this level throughout pregnancy. 

In these groups, pre-eclampsia occurred five times more often than in the other , 
groups. However, as the toxemias developed, the metabolism increased quite 
rapidly. 

As a test of the value of basal metabolic rates during pregnancy, two series 
of patients were studied. The first series comprised 550 patients. In these cases, 
the prenatal care was thorough and adequate, but the metabolism was allowed to 
take its own course. Pre-eclampsia occurred in 5.2 per cent of the cases. 
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In the second series of 558 private patients, the same amount of prenatal care 
was given, but all patients with metabolism below zero were given thyroid extract 
in adequate doses to maintain a constant plus level. The incidence of pre- 
eclampsia in this group was 2.5 per cent. Prom these results it is felt that it is 
important to follow the basal metabolism from the onset of pregnancy. 

The second portion of this paper deals with the effect of normal 
pregnancj’- and the toxic conditions of pregnancy upon the metabolism 
of sodium. Sodium is perhaps the most important base in the body, 
and is absolutely necessary for life. It is carried by the serum and the 
intercellular fluids almost entirely, and remains at a constant level. 
Among the conditions which alter the level of sodium in these fluids, 
perhaps insufficiency and overactivity of the adrenal cortex have the 
greatest influence. If the former condition prevails, sodium is lost 
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readily through the urine, thus causing a depletion of the sodium in 
the blood serum. If the latter condition develops, sodium is retained 
with water in the tissues. Other conditions causing loss of sodium 
are excessive vomiting, sweating, and diarrhea. During normal con- 
ditions, the intake and output of sodium maintain a constant balance, 
most of the sodium being excreted through the kidneys. Recent work 
has indicated that the metabolism of sodium is controlled by the 
adrenal cortex, and that reduction in the function of that gland is 
indicated by a high urinary output and a low serum value. Whether 
this criterion would be true during pregnancy when so many other 
factors are involved, is not known. 

Sodium was determined in the serum and urine by using a modification of the 
Butler-Tutliil method. Values were expressed in milligrams per 100 c.c. of serum. 
Sodium determinations were made in three groups of patients: 

1. Normal patients during pregnanej-. 

2. Patients suffering from mild and severe, earl}’ toxic conditions. 

3. Patients having pre-eclampsia and eclampsia. 
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The first group consisted of 52 normal pregnant women. These individuals 
were placed upon- diets containing 5 gm. of sodium and 10 glasses of water per 
daj'. It was impossible to place these women upon an absolutclj- controlled diet. 
However, careful instructions were given as to the diet, and it seemed accurate 
enough to be comparable. The values were surprisingly uniform. Basal metabolic 
tests were also done on the same day that the sodium was determined. In these 
patients no symptoms or signs occurred. Ecsults are recorded in the following chart 
(Fig. 2). 

The second group wore patients siififering from nausea and vomiting of early 
pregnancj’, and were classified as follows: 

A. Twenty patients with nausea alone. 

B. Twelve patients having emesis gravidarum. 

Both groups were placed upon an intake of 5 gm. of sodium per day. The output 
of sodium was not recorded. These patients were not considered controlled studies, 
and were treated in the lionie or office. 

C. Seven patients were classified as hypereme.sis gravidarum. 

These patients were all treated in the hospital and were seriomsly ill. Therpeu- 
tic abortion was necessary in two cases. Death occurred in one ward case. 
This group was carefull_y controlled for three days. Five grams of sodium were 
given in 2,100 e.c. of 5 per cent glucose intravenously per daj-. Nothing was 
given bj' mouth during the control period, so the amount of vomitus at each 
eructation was very small. .Sodium estimations were made upon the vomitus and 
urine, but were not calculated upon the stool. It is interesting to note that the 
output of sodium in the urine was ncarlj' equal to the intake (Tables II and III). 


Table II. Basal METAnot.ic Bate axi) .Sodulm Determined in Early Toxe.mias 



GROUP I 
(NAUSEA) 

GROUP 11 
(EMESIS 
GRAVIDARUM) 

GROUP III 
(IIYPEREMESIS 
GRAtUDARU.M) 

Total cases 

20 

12 

7 

Average blood pressure 

115-80 

94-SO 

HIBsEGlHi 

Acetone in urine 

0 

3G% 


Loss of weight 

30% 

93% 


Fatigue 





.Sodium-.Serum 


During symptoms 

313. C mg. 

300.2 mg. 

288.3 mg. 

Lowest sodium 

311.0 mg. 

29S.0 mg. 

2G2.5 mg. 

Highest sodium 

323.0 mg. 

314.0 mg. 

305.0 mg. 

After symptoms 

325.3 mg. 

32G.S mg. 

325.4 mg. 


Basal metabolic rate 


Drop from normal 

G0% 

90% 


Per cent below 0 

85% 

84% 


Average 

-9 

-11 



’“Only 3 patients Lad basal metabolic rate on account of condition. 


Table III. Controlled Group 


IIYPEREMESIS 

GRAVIDARUM 

Total cases 

7 



Intake 

2100 e.c. daily 



Output 

1950 c.c. daily 



Sodium 

Average intake 

5000.0 mg. 

5.0 

Gm. 

Average output — urine 

4029.5 mg. 

4.02 

Gm. 

Average output — vomitus 

700.0 mg. 

0.700 

Gm. 

Average sodium-serum 

288.0 mg. 

0.28 

Gm. 

Average low 

262.5 rag. 

0.26 

Gm. 

Average high 

305.0 mg. 

0.30 

Gm. 
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Two patients presented some notable findings. In one, the blood plasma 
sodium reached a level of 262 mg. per 100 e.c. of serum. At this point, the pa- 
tient was in severe shock, blood pressure and pulse imperceptible, and condition 
was ver3^ grave. The excretion of sodium in the individual was verj^ low, the 
average being 26.6 mg. per daj'. However, the output of urine was verj' scanty, 
total 450 e.c. per daJ^ This showed that when the sodium and chloride reached 
a dangerouslj^ low level, the kidnej's either attempted to restrict their output, 
or were so severety damaged that thej' failed to excrete. 

The second patient, after the control period, was given 10 Gm. of sodium 
with 5,000 c.c. of fluid per daj-. The output of urine about equalled the intake, 
and the sodium excretion rose to 12.5 Gm. This shows that the output of sodium 
is also dependent upon the output of water. With a low threshold of sodium in 
'the kidnej's that maj' exist at this time, the water washes the sodium out of 
the sj^stem sooner than it would during the normal states. 

It was also noted that of the 5 patients cured of hyperemesis, 2 became toxic 
in the latter months of pregnancj' and labor had to be induced. In these women, 
the level of sodium was slow to rise to normal, and not until the normal was 
reached were these women free from symptoms. 

Sodium determinations were made in three groups of patients presenting the 
typical picture of the true late toxemias of pregnancJ^ The tjqje of onset and 
follow-up examinations substantiated these facts. There occurred the usual 


Table IV. Late Toxemia Group — ^Uncontrolled 



pre-eclampsia 

ECLAMPSIA 

Total cases 

12 

6 

Av. Blood pressure 

182-115 

186-126 

Edema 

100 % 

100 % 

Albumin 

1+— 0.30% 

0.10%— 0.44% 

NPN 

27 

24 

Total proteins 

5.7 

5.6 

Fluid 

Av. intake 

1776 c.c. 

2100 c.c. 

Av. output 

810 c.c. 

700 c.c. 

Sodium 

Serum — mg. 

per 100 c.c. 

During condition 

304.4 

298 

After deliverj’ — 10 daj^s 

327.2 

329 


Table V. Controlled Group 


pre-eclampsia 

Total cases 

14 

Fluids — average 

Intake 

Output 

2100 c.c. daily 

1188 c.c. daily 

Sodium 

Serum — mg. per 100 c.c. 

Av. during control 

Lowest Na 

Highest Na 

307.3 mg. 

295.0 mg. 

317.0 mg. 

Sodium 


Average intake 

5000.0 

mg- 1 

5.0 

Gm. 

Average output, per 24 hr. 

1728.4 

mg. 1 

1.7 

Gm. 

Av. output, per 100 c.c. urine 

162.5 

mg. 

0.162 

Gm. 

Lowest output, per 24 hr. 

575.0 

mg. 

0.57 

Gm. 

Highest output, per 24 hr. 

2873.0 

mg. 

2.8 

Gm. 

Lowest output, per 100 c.c. 

57.0 

mg. 

0.057 

Gm. 

Highest output, per 100 c.c. 

268.0 

mg. 

1 0.268 

Gm. 
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disturbance in water balance, as shown bj”- the presence of edema, low plasma 
proteins, scant 5 ^ urine, and albuminuria. The usual sjunptoms and signs, such as 
headache, disturbance of vision, and high blood pressure, were also present. 
Although the patients in Groups I and II were placed upon 5 Gm. of sodium in- 
take, the}^ M'ere not controlled studies. 

The third group consisted of 13 cases of pre-eclampsia. In this group, a simple 
diet of milk, orange juice, toast, cracker.s, and sodium to make a total of 5 Gm. 
per daj-, was given. The total fluid intake was 2,100 c.c. per day. There was no 
vomiting. Sodium excretion by bowel was not determined. The urinary output 
was carefullj' estimated. The data are as shown in Tables IV and V. 

DISCUSSION 

In consideration of these findings, it would seem that the level of- 
sodiinn was disturbed but little during normal pregnancy. In ab- 
normal conditions, such as nausea and vomiting that occur in the 
first trimester of pregnane}’’, the threshold for sodium in the kid- 
neys may be at a lower level than normal, and allow this base to be 
excreted more readily. Also, sodium Avas proliably lost in the vomitus 
to a greater extent than even shoAvn in these studies, because in these 
particular patients the amount of vomitus was small as compared ivith 
the aA’erage ease. The loss of sodium in these tivo Avays reduced the 
amount in the serum to unusual and dangerous levels. 

The balance of sodium Avas again disturbed Avhen pregnancy AA’as 
complicated in the last trimester by preeelampsia and eclampsia. In 
these cases, Avhere the intake of sodium Avas the same as in the other 
group (namely 5 Gm.), the amount of sodium in the blood serum Avas 
again Ioav (average 297 to 304.4 mg.). The excretion of sodium by the 
kidne3’’s Avas considerably less than normal or in the early complica- 
tions. The first question that arose Avas hoAV to explain the Ioav serum 
value Avhen the output of sodium through the kidneys Avas so small. 
Our tentathm interpretation Avas as ' folloAVs : The serum proteins 
Avere beloAv normal, probably being lost in the urine. This caused the 
osmotic pressure in the capillaries to be diminished. This fact, 
coupled Avith the rise in blood pressure and increased permeability of 
the capillary Avail, drove the fluid into the tissue spaces. The sodium 
AA’as moved Avith the AA’ater and passed into the tissues. There occui’red 
an actual retention of sodium and chloride, even though the concentra- 
tion in the serum Avas beloAV noi’mal. In other Avords, the amount of. 
sodium is the same per 100 c.c. of serum as it AA'Ould be per 100 c.c. of. 
tissue fluid. As soon as the kidneys started to put out AA’ater after de- 
livery, then sodium Avas abstracted from the tissues into the circulation 
and Avas excreted. Just that situation occurred after delivery of these 
patients. The urinary output increased markedly, and again the sodium 
in the serum Avas at a Ioav leA’el, OAving to the rapid excretion in the urine. 

The next question that presented itself, Avas Avhat influence upon- 
the kidneys Avas present during these times Avhieh Avould cause sodium- 
to be excreted more readily during the early toxic conditions and re- 
tained during the late conditions. Also, Avhat had caused the proteins 
to be lost in the urine so readily in pre-eclampsia and eclampsia. 
Taylor and associates had considered that the estrogenic and placental 
hormones had influenced the sodium and potassium excretion. Engel 
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and Thorn had thought that the edema during the menstrual period 
was caused by progesterone. Inasmuch as the adrenal cortex con- 
trols the sodium ,and perhaps the water metabolism, this structure 
could also play an important part in the production of edema. If any 
of these products of glandular activity had produced these changes, 
their presence should be found in the urine in abundance. With this 
thought in mind, urine from those patients described earlier was in- 
jected into rabbits in an attempt to reproduce the pathologic findings 
of these toxic conditions. All rabbits were mature virgins, weighing 
approximately 3000 Gm. 

Sixty cubic centimeters of urine were given intravenousl}' in each case, and the 
animal killed by a blow^ on the neck fifty-two hours later. They were autopsied 
immediately. Although all of the endocrine glands are being studied, only the 
effect on the thyroid and adrenals wdll be reported at this time. The effect on the 
liver and kidneys will also be reported. 

Five groups of rabbits were studied: 

1. Six rabbits were injected with 60 c.c. of urine from normal patients eight to 
ten weeks pregnant. 

2. Four rabbits were injected with 60 c.c. of urine from patients described 
earlier in this paper as hyperemesis gravidarum. 

3. Ten rabbits were injected with 60 c.c. of urine from patients classified 
as pre-eclampsia and eclampsia. 

4. Seven rabbits were injected with 60 c.c. of urine from normal pregnant 
women at term. 

5. Ten pregnant rabbits were killed at various stages of their pregnancy. They 
had not been injected. 

On account of the lack of space, it is impossible to show the structures of 
Groups 4 and 5. Examination of these structures showed normal th 3 Troid and 
adrenals with the exception of some hyperplasia as term approached. Also, there 
were no liver or kidney changes. There was some slight change in the thyroid, 
adrenals, liver, and kidneys of those rabbits injected with term urine. However, 
these changes were not considered significant. 

The changes in the structures of Groups 1, 2, and 3 will be shown in Figs. 
3 to 11. 

Injection of urine from normal, early pregnant patients, and those 
suffering from liyperemesis gravidarum has produced changes in the 
structures of the thyroid and adrenal glands of the rabbits. Examination 
showed the follicles of the thyroid were uniformly large with a store of 
colloid. The cells lining these follicles seem uniformly fiat vdth small 
nuclei. These findings would indicate a gland of low activity. The 
adrenals of these same rabbits also showed signs of altered function. 
The cells of the reticular layer of the cortex showed some unusual 
characterization. Some cells were gathered in clusters, and the 
cytoplasm was very pale, vacuolated and without granidation. The 
nuclei were also shriveled, pushed to one side and were smaller than 
normal. Some whole cords of cells were affected in a similar manner, 
the extension reaching to the glomerular zone. These cells did not 
take a fat stain. Inasmuch as these rabbits were all mature and of 
good size, any change that would take place in early life could be 
ruled out. There occurred necrosis with hemorrhage about the central 
vein in the liver of three of the four rabbits in Group 2. Also, there 
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Fip. 3. 


FiK. -1. 


Fig. 3. — Adrenal corte.\. Low newer X1'>0. Rabbit I, injected witli CO c.c. of nrino 
from a patient ten week.s pregnant. Patient liad nausea and vomiting of moderate 
degree. Vacuolated colls shown in Figs. 1 and 2 wore found in the reticular zone 
of the adrenal corte.v. 

Fig. 4. — Adrenal cortc.x. Higli power XfiOO. Rabbit I. Cluster of cells .showing 
vacuolation. Nuclei of tlioso cells are shriveled and pushed to one side. Colls dis- 
tended, possibly early degenerative change.?. 





Fig. 5. 


Fig. G. 


Fig. 5. — Thyroid. High power X600. Rabbit I. Follicles are uniformly large, 
filled with colloid. Cells lining the follicles are flat with elongated nuclei. Low ac- 
tivity giand. 

Fig. 6. — Liver. Low power XI 50. Rabbit H. Necrosis witli hemorrhage occurred 
about central vein. Patty degeneration occurred about central vein, also. 
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occurred a bleaching out of the cells about the central vein in three 
rabbits, and distinct necrosis with hemorrhage in two others of 
Group 1. 



Fig. 7. — Kidney. High powei' x600. Rabbit I. Sloughing of cells of the proximal 

secreting tubules. 



Pig. 8. — Adrenal cortex. High power X600. Rabbit M. This rabbit was injected 
with 60 c.c. of urine from an eclamptic patient seven months pregnant. Cells are 
smaller, no vacuolization, cords of cells were longer, and cells appear more active. 


The damage in the kidneys was not as extenshm, but there was some 
sloughing of the cells in portions of the distal and proximal secreting 
tubules. These changes were even more mapked when injected into 
pregnant rabbits. 

The structures from ralibils in Group 3 have shown a different picture. 
The thyroid seemed to be one of activity. The average follicle was 
smaller with less colloid. In some follicles the colloid had nearly disap- 
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peared. They were lined by more ciiboidal types of cells. The nucleus 
was larger and more active. The adrenal cortex also appeared different. 
The cells w’^ere smaller, the cords were longer and appeared more 
active. The large, vacuolated cells observed in Groups 1 and 2 did not 
occur in a single case. There were more mitotic figures in the glomeru- 
lar area. 



Fig-. 9. — Thyroid. High power XCOO. Rabbit Jl. Follicles are unifornily smaller 
and contain less colloid. The cells lining the follicles are more colloidal with more 
oval nuclei. The gland appears to be more active. 



Fig. 10. — Liver. Low power X150. Rabbit M. Area of necrosis with hemorrhage 
occurred about the outside of the lobule or periportal. Fatty degeneration also oc-. 
curred about the same area. 

The liver from these rabbits also presented a different picture. In 
5 rabbits, the cells about the periphery of the lobule were involved. 
Necrosis and hemorrhage appeared here. The kidnej^ likewise showed 
the sloughing of cells in the distal portion of the secreting tubules. 
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It would appear that some product of metabolism or some other ma- 
terial, perhaps hormonal in nature, had been produced in these pa- 
tients where a general metabolic change had occurred, and also where 
the sodium content was altered. This material had been excreted 
in the urine, which when injected into rabbits, produced the changes 
in the structures described preAdously. These lesions were typical of 
those found in early and late toxemias. 

When considering what the nature of this material might be, many 
possibilities arise. The question of the influence of the hormones of 
the anterior lobe of the pituitary and those hormones simulating those 
from this gland is important. It would seem that if these conditions 
were due to these structures the findings would be the same when 
urine from early and from late toxic eases were used. However, this 



Fig. 11. — Kidney. High power X600. Rabbit M. Sloughing of the cells lining the 

distal secreting tubules is shown. 


did not occur, the thyroid and adrenals differed in each group, and 
the lesions in the liver occurred at opposite sides of the lobules. There- 
fore, it would seem either that the high prolan values found to occur 
in the later toxic conditions were from a different source or of a dif- 
ferent type, possibly placental in origin. Also the question arises if 
the cortex of the adrenal glands might not be the offending structure, 
being depressed in function early in pregnancy and overactive in late 
pregnancy. Also, the placenta and fetus cannot be forgotten as pro- 
ducing hormones yet undiscovered, which may explain all of these 
conditions. Then the possibility of the corpus luteum becoming too 
active brings up another source of material. If we disregard the 
hormone situation, the discussion takes us to some metabolite, perhaps 
an animo acid. In any event, further work must be done, and perhaps 
by the combined efforts of all, some advances will be made to solve the 
mystei’y Avhieh surrounds these conditions. 
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CONCLUSIONS 

1. Basal metabolic rates indicated that pregnancy lias an affect on 
the glands controlling metabolism. This was indicated in the first 
and third trimesters. 

2. Administration of thyroid to those with low rates in the first 
trimester reduces the incidence of the late toxemias 50 per cent, but 
must be given eai'lj^' in pregnancy. 

3. Serum sodium is lowered during the early and late toxemias, but 
remains constant throughout normal pi'egnaney. 

4. Sodium is excreted in the urine in greater quantities in the early 
than in the late toxemias. 

5. Sodium in the serum is lowered in pre-eclampsia and eclampsia 
because of loss of serum ijrotein and water accumulation in the tissue 
spaces. 

6. Injection of early and late toxic urine into virgin rabbits pro- 
duces lesions in the th.yroid and adrenals. The pathologic changes in 
the liver and kidneys wei-e tyjneal of early and late toxemias of preg- 
nancy. 

7. The late group of toxemias presented a different hormonal picture 
from the early. 

8. The question arises as to whether these changes mean hormonal 
imbalance, or overproduction of some toxic metabolite, or both. 

I wish to express my sincere gratitude to tlie Departments of Cliemistry, Microscopic 
Anatomy, Patliology and Piiysioiogy for tlioir cooperation in tliis work. 

I aiso wisii to express my ajjpreciation to Miss Anno Coplon, tocimician, for lier 
efforts. 
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THE TREATMENT OP OLIGURIA AND ANURIA^' 
William J. Dieckmann, M.D., and S. Keamer, Ph.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The Unwersity of Chicago, and 

The Chicago Lying-in Hospital) 

T he definitions of oliguria (a diminished output of urine) and anuria 
(a suppression of urine) are inadequate in that no period of time 
is designated to constitute a diagnosis of either condition, and the 
amount of urinary output, as a criterion for the use of the term, is not 
specified. It is our opinion that oliguria should be defined as the excre- 
tion of less than 600 c.e. of urine within twenty-four hours, and anuria 
as the absence of urine for twelve or more hours. Thus the occurrence 
of oliguria would be quite frequent in obstetrics, but anuria would be 
rare. 

Oliguria or anuria is found with varying degrees of frequency in the 
following conditions : 

Toxemia of pregnancy (eclampsia, pre-eclampsia). 

Dehydration: 

(a) Due to loss of water (hyperemesis gravidarum, prolonged abdominal 
operations, peritonitis, intestinal obstruction, and diabetic coma). 

(b) Due to loss of blood (abruptio placentae, post-partum hemorrhage, 
placenta previa, rupture of the uterus, and ectopic pregnancy). 

Blood transfusion reactions (incompatible and compatible blood). 

Shock. 

Ligation of both ureters. 

Cortical necrosis of the kidneys. 

We have previously described the treatment of a number of these 
conditions, and, therefore, we shall limit our remarks to the treatment of 
oliguria associated with blood transfusion reactions. 

It is most difficult to treat oliguria and uremia following an incom- 
patible blood transfusion. The mortality rate due to blood transfusion, 
according to various reports, ranges from 0.013 to 1.3 per cent; almost 
all the deaths are prevental)le. We have given over 1,200 blood trans- 
fusions since 1931, with evidences of serious reactions in 8 eases. We 
know that 4 patients were given incompatible blood, 3 received less than 
100 c.e., and 1 received over 500 c.c., but none died. All patients had 
hemoglobinuria, but only the latter patient had uremia. Pour other 
patients were given what was thought to be compatible blood and all 
died. Chemical analj^ses done on two patients revealed that the blood 
nonprotein nitrogen was 241 and 213 mg. per cent, respectively. Oliguria 
was present in all patients and serious infection was also an important 
factor in 3, but if the renal function had been normal it is presumed 
that all of them would have recovered. 

♦Presented before the Chicag-o Gynecological Society, February 16, 1940. 

61 



62 


AMERICAN JOURNAL OF OBSTETRICS AND GVNECOI.OGY 


Over 300 blood transfusions were given on tlie obstetric service of 
Washington University, with one case of nremia, with recovery. The 
patient was given compatible blood, but developed oliguria, with a blood 
nonprotein nitrogen of 138 mg. jier cent. ' Uight hundred cubic centi- 
meters of a 30 per cent glucose solution were injected iutravenouslj', 
twice daily, for seven days. Another patient, with an extensive car- 
cinoma of the cervix, developed a puerperal infection following delivery, 
and was finally treated with radium. Donors, whose blood early in the 
puerperium caused no reaction, invariably caused hemoglobinuria after 
the radium treatment. This occurrence has not been noted in other 
patients after radium treatment, and we believe that the infection was 
a factor in producing heterologous hemagglutinins. AVe also had an 
opportunity to study a patient on another service who was given 500 c.c. 
of incompatible blood. The hemolysis of the erythrocytes produced a 
severe acidosis. The iiatient lived one and one-half hours. The CO 2 
was 9 volumes per cent and the pH was 6.9. 

Comparatively little importance is given in most hospitals to eliminat- 
ing the dangers of blood transfusion. The typing, matching, and trans- 
fusion are usually performed by technicians and interns who have been 
given no instructions or have only a rudimentary knowledge. 

DeGowin and co-workers have studied tlie cause and prevention of blood trans- 
fusion reactions, and tliey advise tliat one individual witli e.vperience should be in 
charge. All typing sera sliould be of high titer. They have five donors who were 
thought to belong to Group 0 and who gave transfusions, but wore subsequently 
found to belong to Group A. One patient died from a transfusion given by one 
of these donors. It is important to chock the donor’s cells against the recipient’s 
serum for both agglniinatioii and hemolysis. 

In attempting to determine the cause of the oliguria in one of our 
patients, we found that the cells were agglutinated, but hemolysis oc- 
curred so rapidl.y that the clumping was present for only a few seconds. 
One of the authors (AA’’. J. D.) emphasizes the importance of matching 
the blood in small test tubes so that hemolysis can be seen. DeGowin 
states that hemolysis may occur without hemoglobinuria. Drabkin, 
AA^iderman, and Landow found that only 10 per cent of the hemoglobin 
disappeai’ing from the plasma appears in the urine. DeGowin states 
that one should look for evidence of hemolysis in the blood serum within 
two hours after the transfusion. 

Oliguria has been attributed to the following: 

1 . Blocking of ihe Tuhitles by Precipitated Hemoglobin . — Baker and Dodds liavc 
proved that this phenomenon occurs in rabbits, and DeGowin and co-workers found 
the same in dogs. Alkalinization of the urine will prevent oliguria in both dogs and 
rabbits after an intravenous injection of hemoglobin. The precipitated hemoglobin 
has been found also in the human kidney, but DeGowin has reported several cases 
of fatal oliguria and uremia after bloo.d transfusion in which no hemoglobin was 
found in the tubules. 

2. Eenal lesions are due to a loss of chloride. Chemical anal 3 'sis disproves this. 

3. Anaphylaxis. 

4. Nephrotoxic substances are set free bj- the hemolj’sis of the erythrocytes. 

5. The liberated hemoglobin exerts a vasoconstrictor action on the renal vessels 
and the ischemia is the cause of the oliguria and renal pathologj'. 
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DeGowin concludes that tliere is still an additional unknown factor 
which causes the uremia. He advises that, whenever possible, the re- 
cipient’s nrine should be alkalinized prior to the transfusion. 

A compilation of the cases of serious blood transfusion reactions re- 
ported by Goldring and Graef, Bordley, DeGowin, together with ours, 
reveals that there were 11 males, with 6 deaths, and 29 females, with 
15 deaths. Thirteen of the females were obstetric patients, with 6 deaths, 
and 7 were gynecologic patients, with one death. We have referred in 



Fig. 1 . — Chart showing oliguria and uremia due to an incompatible blood trans- 
fusion given in 1937. Examination of the patient on Feb. 6, 1940, revealed: 
Blood pressure, 100/80 ; urea clearance, 70 per cent; U/B, 7; serum protein, 6.9 Gm. 
per cent; and hemoglobin, 13.1 Gm. per cent. Urinalysis: Albumin negative; 
volume large ; microscopic examination, essentially negative. 

a previous article to the difficulty encountered in obtaining compatible 
donors for anemic patients with puerperal infection because of tlie 
marked rouleaux-formation of all eiythrocytes suspended in the patient’s 
serum. Therefore, for many years we have preferred to use Moss 
Group IV donors because their cells contain no agglutinogens. We 
also propose to adopt DeGowin ’s suggestion to alkalinize the urine of 
all patients who are given a transfusion. 

The volume and the color of the urine should be examined carefully 
for forty-eight hours after every transfusion. If an oliguria or hemo- 
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globiluiria is found, a iiypcrlonic glucose solution should be injected 
intravenously in large ainounis, and sufficient alkali also should be given 
intravenously to maintain an alkaline urine until the latter no longer 
contains hemoglobin. 


Tlio following solution will alkalinize the urine if the phisnui CO- is within normal 
limits : 


5 c.c. molar soiliuin lactate 
25 c.c. distilled water 
20 c.c. Uinger ’s solution 


Per kilogram 
of hodj’ weight 


One-half of the solution should be given intravenously and the remainder by 
hj^podormoclj’sis. One cubic centimeter of molar sodium lactate per kilogram of 
body weight given by mouth will maintain an alkaline urine, once the latter has 
been established. Twent}’ grams of sodium bicarbonate in a 5 per cent solution, 
given intravenously, may be used instead of the lactate, and this will raise the plasma 
CO- content approximately 15 volumes per cent in a woman weighing GO kilograms, 
•and also alkalinize the urine. Tlio secretion of urine is stimulated by intravenous 
injections of 1,000 c.c. of a 20 per cent glucose solution given at intervals, in order 
to maintain a urinary output of at least GO c.c. per hour. The amount of fluid 
given within twenty-four hours should not exceed the urinary output by more than 
50 per cent. If the urinary output amounts to less tlian GOO c.c. within twenty-four 
hours, a 50 per cent solution of glucose .‘should be given in 200 c.c. amounts every 
six to eight hours. No water should be given orallj’ or rectally, as it not only docs 
no good but may increase the vomiting, thus eliminating tlie chloride from the 
stomach, or it will cause edema if it is retained. Electrolyte solutions are of use 
initially and they should be used only after the first forty-eight liours, if an analysis 
of the blood reveals that they are requisite. 

Data, in Table I and Fig. 1, illustrate the treatment of a patient who was given 
incompatible blood. This patient had a dilatation and curettage, with a blood trans- 
fusion, for an incomplete abortion. A marked hemoglobinuria developed and per- 
sisted for several da.ys. It is evident that an anuria almost occurred. Two hundred 


Table I, Treatment oe Patie.nt Given Inco.mpatible Blood 



URINE 

1 BLOOD 

DATE 

24-HR. VOL. 



1 UEIC ACID 

1 creatinine 


(C.C.) 


1 (MG. PER cent) 

3/ 1/37 

400 



4.0 

4.6 

3/ 2/37 

180 





3/ 3/37 

90 

0.55 

0.21 



3/ 4/37 

140 

0.18 

0.09 

10.9 

11.1 

3/ 5/37 

60 

0.13 

O.OG 

10.9 

15.0 

3/ 6/37 

30 

0.15 

O.OG 

13.8 

17.5 

3/ 7/37 

105 

0.52 

0.17 

1 


3/ S/37 

110 

0.39 

0.08 

18.3 

20.7 

3/ 9/37 

150 

0.79 

0.49 

21.1 

21.4 

3/10/37 

285 

1.4 

0.47 

19.0 

22.6 

3/11/37 

435 

2.39 

2.85 

19.0 

24.0 

3/12/37 

1300 



18.9 

22.1 

3/13/37 

1110 

3.17 

4.4 



3/14/37 

1170 

2.2 

8.9 



3/15/37 

1525 

0.78 

5.5 

16.4 

IS.S 

3/16/37 

2250 

2.38 

13.3 

1 


3/17/37 

2600 

2.38 

15.2 

11.2 

16.7 

3/18/37 

3250 

2.98 

14.6 

9.7 

15.4 

3/19/37 

3800 

3.42 

12.6 

9.2 

12.1 

3/20/37 

4050 

2.85 

6.3 

5.G 

10.6 

3/21/37 

4700 

7.17 

11.7 



3/22/37 

3000 

10.0 

8.9 



3/23/37 

3260 

8.54 

6.9 

1 


3/24/37 

3450 

7.28 

6.1 



3/25/37 

4660 

11.9 

9.97 
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cubic centimeters of a 50 per cent glucose solution were given three or four times 
daily. Insulin was added to the solution to aid in metabolizing some of the glucose. 
The decrease in plasma chloride was attributed to the loss in the vomitus, the daily 
excretion in the urine of 2 to 3 gm., and the redistribution in the body due to the 
glucose injection. The serum protein concentration slowly increased to normal, 
indicating that sufScient glucose had metabolized to j)ermit protein formation in- 
stead of .destruction. 

"We have made extensive studies of two other patients with oliguria and uremia 
after blood transfusions, and three with uremia due to renal pathology (one proved 
and one presumable cortical necrosis, and one nephrosclerosis). The blood and 
urinalyses were essentially the same in all cases. The first urinalysis, in all in- 
stances, showed very little solids, and the chloride and nonprotein nitrogen con- 
centrations remained very low for a number of days. The increase in the amount 
of these substances was first due to the increased volume of urine. The concentration 
also increased eventually. The blood uric acid and creatinine began to decrease as 
soon as the urinar}' volume was 1,000 c.c. or more, but the blood nonprotein nitrogen 
did not begin to fall until the urinary excretion was 13 gm. or more. 

When an oliguria or an anuria develops, the usual tendency is to give 
large amounts of water month and by rectum. Water and electrolyte 
solutions are excellent diuretics, but they are usually contraindicated 
in patients with oliguria or anuria due to toxemia, blood transfusion 
reactions, etc., unless a chemical analysis reveals a deficiency. Physio- 
logic salt and Ringer’s solutions are of value in patients with a dimin- 
ished urinary output due to dehydration and hemorrhage. Of course, 
blood is necessary when the true hemoglobin concentration is below 
normal. 

In the treatment of oliguria and anuria, glucose, the normal sugar 
found in the blood, can be injected in large amounts without danger. 
The prolonged administration of hypertonic glucose solution in dogs will 
produce a hyperpyrexia, due to dehydration, but this requires several 
grams of glucose per kilogram of body iveight over many hours. Wlien 
glucose is injected intravenously in amounts beyond the ability of the 
body to store, burn, and excrete in the urine, the blood sugar becomes 
elevated to as much as 1,000 mg. per cent. During the period of hyper- 
glycemia there is a compensatory decrease in the concentration of 
electrolytes and also a blood dilution. The composition of the blood is 
remarkably constant and is governed by its osmotic pressure. If the 
concentration of one substance is increased, an equivalent osmolar de- 
crease occurs in another. 

This mechanism is illustrated by the data in Table II. Five hundred cubic 
centimeters of a 20 per cent glucose solution were given intravenously to one of 
the authors (W. J. D.) over a period of thirty-one minutes. There was a decrease 
of 13 per cent in the cell volume and a decrease of 26 per cent in the serum protein 
concentration during the injection, indicating an increase in the plasma volume, and 
the return within one hour to their initial concentration. The interferometer measures 
exactly the concentration of all the solutes in the plasma and tlie figures reveal a 
decrease of 17 per cent during the injection and a rapid return to the original read- 
ing. The direction of change, that is, dilution or concentration, of the hemoglobin, 
cell volume and serum protein, has always been the same, but the actual percentage 
of alterations usually differs. Glucose is not an electrolyte and exerts, rouglily, one- 
fifth of the osmotic pressure of sodium chloride, which accounts for the apparent 
discrepancy between the concentration of glucose and sodium chloride. However, if 
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Table II. Changes Due to the Admikistkation of Lauge Ajiounts of Hypertonic 

Glucose Solution 


Time in minutes 

0 

16 

31 


Plasma NaCl, mg. per cent 

586 

573 

555 

590 

Plasma glucose, mg. per cent 

97 

450 

550 

159 

Cell volume, per cent 

4S.5 

44.0 

42.0 

48.0 

Interferometer reading • 

1145 

1009 

949 

1152 

Serum protein, gm. per cent 

7.4 

6.1 

5.5 

7.3 

(interferometer) 





Serum protein, Kjeldahl 

7.4 

6.1 

5.4 

7.4 

Plasma COj, volume per cent 

58 

08 

02 

05 

Nonprotein nitrogen 

20 

21 

24 

22 

Osmolar Equivalents— 

-Caleulatcd in 

mM. 


Plasma NaCl 

200 

195.8 

189.8 

201.4 

Plasma glucose 

5.8 

26.7 

32.0 

9.4 

Plasma COj 

52.9 

01.9 

50.4 

59.2 

Serum protein 

15.3 

12.7 

11.5 

15.1 

Nonprotein nitrogen 

2.5 

2.0 

3.0 

2.7 

Inorganic P (estimated) 

5.6 

5.0 

5.0 

5.0 

Lactic acid (estimated) 

4.2 

4.2 

4.2 

4.2 

Total 

286.3 

309.5 

303.1 

297.8 

Osmolar Equivalents — Obtained 

Freezing point lowering 

0.544 

0.500 

1.532 

0.540 

Osmolar equivalents, niM. 

294.0 

302.7 

287.0 

294.6 


one calculates the osmolar concentration of cacli substance, the increase of glucose 
is compensated for by a proportionate decrease in the electrolytes. Determinations 
of the freezing point illustrate how close the balance of the osmotic pressure is main- 
tained. During the injection, a marked diuresis occurred and considerable amounts 
of chloride were e.xcrcted in the urine, as well us small amounts of glucose. We have 
made similar observations, with added conductivity measurements in three otlier 
patients. 

Sunderman and Williams have confirmed onr tvork. In their studj' 
they administered 75 gm. of glucose orally to diabetic patients, and 
found that the increase in the concentration of glucose in the serum, as 
moles per kilogram of water, was accompanied by a decrease in the con- 
centration of chloride in the same units in approximately the ratio of 
3.8 to 1. Our ratio is 2.7 to 1. 

Sucrose and another carbohydi'ate, sorbitol, each of which, in a 50 
per cent concentration and in amounts of 100 to 200 c.c., have been used 
individually as diuretics. The renal threshold for glucose is approxi- 
mately 180 mg. per cent. The threshold for the above substances is zero. 
Thej^ require, theoretically, only one-half the osmotic adjustments in the 
plasma as does glucose, and if the kidney is functioning sufficiently to 
excrete these foreign sugars no harm will ensue. However, if the sucrose 
or sorbitol does not produce a secretion of urine, it remains in the blood 
stream and in the bodj^ and interferes with normal metabolism. 

For example, an eclamptic patient was given 200 c.c. of a 50 per cent sucrose solu- 
tion intravenously. The urinary output averaged 100 c.c. per hour, but the blood 
chlorides, which were 512 mg. per cent before the injection, were 244 mg. per cent 
four hours after tlie injection. The blood sugar at this time after hydrolysis was 
still 234 mg. per cent. A similar injection of sucrose was given, and the patient 
died one hour later. 
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We have given 200 c.e. of a 50 per cent sucrose solution to five other 
toxemic patients, and in all of them the depression of the plasma 
chlorides was greater and lasted longer than after the administration of 
glucose, despite the fact that the osmotic pressure of sucrose is one- 
half that of glucose. Such a prolonged and marked depression of the 
electrolyte concentration is dangerous to life, because it interferes with 
the normal metabolism of the erythrocyte and tissue cells. We have 
had no experience with sorbitol, but its action would be similar to that 
of sucrose. Furthermore, L-indberg, Wald, and Barker have demon- 
strated that an injection of sucrose in a dog resulted in albuminuria 
and hematuria, and that sections of the kidney showed changes ranging 
from scattered areas of hyperemia to actual hemorrhagic necrosis of 
the glomeruli and marked tubular degeneration. Therefore, if these 
foreign carbohydrates are administered, they should be used with 
caution, and then only to increase the output of urine from an already 
functioning kidnejL 

' Acacia and gelatin solutions have been used to increase the blood 
volume, and acacia has been used by us to produce a diuresis. A number 
of fatalities have been reported following the injection of certain types 
of acacia solution. No report in the literature has included the manu- 
facturer’s name nor a description of the solution. 

We studied one patient who died following an injection of a specially prepared 
electrolyte-free solution of acacia. The blood pressure decreased to the shock level, 
coma ensued, the urinary output was adequate, the blood became more concentrated, 
and the plasma fibrin, wliich was 0.69 per cent before the injection, was 0 per cent 
four hours later, and the blood failed to clot. 

We know of a parallel case also resulting in death. The usual acacia solution is 
water-clear, but the solutions used in the above described cases were opalescent. We 
have recently studied a tliird patient who was given a commercially prepared solu- 
tion of acacia, and about three hours later a blood transfusion was given. An 
oliguria resulted and, although tlie twenty-four-hour urinary output finally amounted 
to 2,500 C.C., the patient died, apparently from sepsis. Studdiford has reported 
several fatalities in which acacia was probably the cause. He does not mention the 
name of the manufacturer nor the type of solution used. We believe that acacia 
solution is indicated primarily in sliock, and we would not hesitate to use a properly 
prepared solution if blood were not available. 

A 4.3 per cent solution of sulphate has been injected intravenously in the treat- 
ment of anuria. We have mentioned our objections to electrolyte solutions where 
there is renal impairment. 


CONCLUSIONS 

Oliguria is defined by us as the excretion of less than 600 c.e. of urine 
within twenty-four hours, and anuria as the absence of urine for twelve 
or more hours. Either condition, if present, is a serious complication in 
patients tvith eclampsia and pre-eclampsia, dehydration, massive hemor- 
rhages, and blood transfusion reactions. 

Electrolyte solutions are indicated in patients with dehydration and 
massive hemorrhage, but are contraindicated in the other conditions. 

Acacia, sucrose, and sorbitol solutions are contraindicated in patients 
with anuria or marked oliguria. 
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Intravenous injections of a 20 to a 50 jier cent glucose solution in 
distilled water are ideal in the treatment of oliguria and anuria oc- 
curring in patients with eclampsia and pre-eclampsia, and after blood 
transfusion reactions. 

Blood transfusion entails a mortality of 0.1 to 0.3 per cent. These 
deaths are presumably preventable if proper precautions are taken in 
tlie typing, matching, and transfusion of the blood. 

Oliguria or anuria requires an early diagnosis and intensive treat- 
ment, because the longer the renal im])airment is disregarded, the more 
difficult it is to promote a secretion of urine. The treatment comprises 
a earefull.y balanced intake and output. Chemical analyses of tlie blood 
for cell volume, nonjirotein nitrogen and ])lasma chlorides are also of 
inestimable value as a guide in the treatment. 
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DISCUSSIOX 

DR. "WILLIAM A. THOMAS (Abstract). — I have seen very few cases of anuria 
or oliguria which came from reual disease itself. Even in the most advanced dis- 
ease where there is an inability to excrete solids we still may have a normal amount 
of urine. The criteria by which we determine renal damage :ire the fiiilure of the 
kidneys to concentrate and to dilute. So in these cases we may still have a relatively 
correct amount of urine but the solids arc low and the patient may go into uremia. 
On the other hand, in oliguria or a decreasing amount of urine with high specific 
gravity, we cannot possibly have renal damage. So with a specific gravity of 1.010 
to 1.030 there is obviously no inability of the kidney to excrete solids. It is a lack 
of water for the kidneys. 

The question of .dehydration demands some consideration. Edema was recognized 
largely as a nonrenal condition. It is a condition in which there is an increased 
tissue thirst and increased movement of the metabolites into the tissues. There 
are two tj'pes of dehydration: one is simply a lack of water administered to the 
body, the other a loss of fluid from vomiting or diarrhea. This is not true de- 
hydration. There is a clinical condition called dehydration which is the exact op- 
posite of edema, the reverse movement of metabolites is present, and in this condi- 
tion anuria is the end result. As these cases are examined, the tissues are dr}' and 
there is an inability to hold water. "Whether you give water subcutaneously or intra- 
venousl}', there is no absorption. It remains in the tissues in lumps or masses. When 
we talk about dehydration we must distinguish between these two. When dehydra- 
tion is due to alkalosis and has been preceded by polyuria, we must give large quan- 
tities of salt and hydrochloric acid in an effort to make the patient edematous. The 
decreased renal output in oliguria and allied conditions is probably due to tissue dis- 
ease; it is an inability to get water to the kidneys. The kidneys are not badly 
damaged. Recovery is prompt and restoration of function is rapid. 

"Wlien Dr. Dieckmann says that the tissues are saturated with water and salt as 
long as there is oliguria or anuria, my belief is that the tissues are not saturated. 
They contain an excessive amount of water and salt and all of these materials are 
moving into the tissues, and consequently eventually a diuresis results. 
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The action of glucose obviously is to increase the osmotic pressure of the blood 
itself, which is frequently lowered by the loss of serum proteins and the loss of 
electrolytes. The lowering of this osmotic pressure is the result of more fluid going 
into the circulation than is absorbed. With hypertonic solution we get a tempo- 
rary increase in osmotic pressure. I have never seen it measured as Dr. Dieckmann 
lias shown. I agree with Dr. Dieckmann that it is a very dangerous procedure to give 
electrolytes in the presence of poor renal function. When thej' are retained in the 
body as foreign substances they frequently cause more trouble than the condition we 
are seeking to remedy. It is true in the toxemia of pregnancy, though we see it too 
in nephritics. 

I am not sure about the filtration pressure of the urinary arterioles. It 'has been 
frequently said that when this pressure falls below SO there is anuria. It seems 
to me that failure of the urinary secretion is not due so much to a lowered systolic 
pressure as it is to a diversion of the fluids in the tissues. 

DB. W. J. DIECKMANN (closing). — ^I agree that glucose is not a panacea for all 
diseases. Other solutions must be used when indications arise for them. Whenever 
there is poor renal function, caution should be used in the administration of solutions 
containing electrolytes. 


ENDOMETRIUM-LIKE MUCOSA LINING THE 
FALLOPIAN TUBE^^ 

Its Origin, Differential Characteristics and Clinical 

Significance 

Andrew A. Marchetti, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York Hospital, Cornell 

University Medical College) 

D evelopmental abnormalities of the gross structure of the 
body, or its individual organs, so far as their form and function 
after maturity are concerned, invariably carry with them histologic, 
pathologic, and clinical factors of importance. Most of the gross de- 
fects in structure are well recognized and if not completely understood 
are at least familiar and their general implications can be evaluated. 
On the other hand, although they may or may not occur as frequently 
in the body as the grossly alniormal processes do, abnormal changes 
in cells or layers of cells are less often seen and are more difficult to 
understand. Furthermore, although tissue abnormalities do not 
always have the same pathologic and clinical import as gross changes 
unquestionably they must be regarded as liiologically significant. The 
cellular and tissue changes that are concerned primarily with repair 
and regeneration, as well as those profound alterations in cellular 
architecture which are associated with tumor formation or those which 
Hansemann has designated as anaplasia, Avill be avoided in this con- 
sideration. To be more specific, the changes to which we wish to 
make particular reference are those designated as metaplasia and 
heteroplasia. The general patterns of these atypical cellular and 

•Presented at a meeting of the New York Obstetrical Societ}', Jiarcli 12, 1940. 

Tlie author wishes to express liis thanks to Dr. Herbert P. Traut and Jliss Alberta 
Kvider for the invaluable aid they so kindly offered in the preparation of this paper. 
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tissue transformations are familiar to almost all, but as lias been 
stated there is need for a better understanding of them though there 
is general acceptance of a varietj’- of influences and factors that are in 
operation to alter the normal pattern. Pre-eminently among these 
factors and influences, the Adtamins, the hormones, and irritation 
due to infection have established significance unless further experi- 
mental and clinical investigation prove to the contraiy. 

Assuming that the current meaning of the two closely related terms 
metaplasia and heteroplasia is acceptable, instances can be multiplied 
in which squamous metaplasia has been demonstrated in the cervical 
canal, the uterine cavity and the tubal lumen. Mucous glands in 
the Arngina, patches of gastric mucosa in the esophagus, and pan- 
creatic tissue in the gastrointestinal tract may be mentioned as Avell- 
knoAvn examples of heteroplasia. 

Since the female genital tract is an im]iortant part of the back- 
ground upon Avhich the subject of this paper is focused, it maj^ be ad- 
Ausable for a better understanding of its development and Amrsatility 
to recall that the embryonic relationship of the eoelomic epithelium 
to that of the Mullerian duct is a A'ery intimate one. It folloAvs that 
actually the Iming of practically the entire female genital tract de- 
scends from the same parent ti.ssue, that is the Miillerian epithelium. 
The knoAvledge of this fact Avill later facilitate the explanation of 
Avhy an atypical finding, though very rarely observed, should not be 
considered as particularly strange or inexplicable. 

These introductoiy remarks noAv lead us to consider one of those 
abnormal tissue changes Avhich is very infrequently seen and seldom 
described, that is, the complete or partial lining of the oviduct by a 
mucosa identical to that lining the uterine cavity, the endometrium. 
In the experience afforded by the laboratoiy of the NeAV York Lying- 
In Hospital since 1932, there haA-'e been tAVO instances in Avhich the 
Fallopian tube Avas found to be lined by endometrium-like mucosa. 
The finding Avas so striking in each case that it Avas thought to merit 
study from the point of A-ieAv of its origin, differential characteristics, 
and clinical significance. In surAmying the literature, it Avas soon 
realized that little or nothing could be obtained from English sources 
and that for the most part the sub,iect had been considered chiefly 
bj^ the German Avriters. Further appraisal of Avhat had been Avritten 
reAmaled that a study of this abnormality Avould haAm little inherent 
clinical Amine. HoAveAmr, a rcAdeAv of the theories of origin in addition 
to the fact that the phenomenon ijrobablj’- represents another link 
in the chain of those interesting instances in Avhich the morphology 
and function of cells and tissues presumablj’’ are transformed by the 
influences of vitamins, hormones or irritation, seems to place it outside 
the bounds of a bare histologic curiosity and, therefore, to justify 
'this presentation. 

One wishes to point out that the replacement of typical tubal mucosa 
by endometrium-like mucosa must not be confused Avith such patho- 
logic lesions as endometriosis, adenomyosis of the tube, salpingitis 
isthmiea nodosa, and follicular salpingitis, cAmn though it is possible 
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that the abnormality may overlap or may be directly or indirectly 
related to any of them. Furthermore, one should like to divorce the 
process from the conception that it is ectopic endometrium as suggested 
by the theories of Novak and Sampson. On the contrary, it should be 
treated as Eobert Meyer does, namely as a mutation which occurs lo- 
cally in the tubal mucosa, capable of reacting to hormonal changes 
even to the point of menstrual desquamation just as uterine mucosa 
does. 

A Fallopian tube lined by endometrium instead of tubal mucosa 
was first noted by Webster in his monograph on Ectopic Pregnancy, 
published in 1896. He made the obseiwation on the opposite tube in 
a woman operated upon for ectopic pregnancy. Since then, further ob- 
servations and case reports have been recorded by Holme, Schridde 



Pi&. 1. — Case 1. Gross specimen illustrating the length and thickness of the affected 
Fallopian tube and the appearance of its cut surface. 


and Schonholz, Schwarz and Crossen, Schindler, Mestitz, Lahm, Robert 
Meyer, Szamek, Cordua, Neumann, and most recently by Philipp and 
Huber. In this review and discussion, Ave wish to include the report 
of the two eases which came under our observation. 

Case 1. — A. T. (Hist. No. 1G4222), a married negress, aged 37 years, had one 
child aged 15 years, was admitted to this clinic April 5, 1937, complaining of lower 
back pain of two years’ duration and worse at the time of her menstrual periods. 
She was told bj’" her family physician that she had “fibroids.” Her past history 
was essentiallj^ negative. E.specially important are the facts that .she had no 
operations nor any historj- of pre-existing pelvic infection. The only irregularity 
in her menstrual historj’^ was the experiencing of dysmenorrhea for the past two 
years, during the first three days of her periods. Last menstrual period was 
March 16. 

Except for an enlarged nodular uterus, physical examination was essentially 
negative. On April 7, 1937, a subtotal h3’sterom3'omectomy, right salpingo- 
oophorectom}', and appendectomj' were performed. The left tube and ovarj', 
which appeared normal, were allowed to remain in situ. 

The postoperative course wa.s uncomplicated and to date has been asvmp- 
tomatic and satisfactorv. 
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Pathology . — The specimen consisted of a m 3 'omalous uterus with tlie right tube 
and ovary attached to it, tlie ovarj' being about' normal in size and appearance. 
The tube was 4 cm. long, of fibrous consistcncj', and the normal convolutions 
were found wanting. The distal half was thichencd measuring about 1 cm. in 



Fig. 2. — Case 1. Cross section of tlie Fallopian tube, demonstrating tlie endometrlum- 
lihe nuicos.a lining tlic lumen. XlO. 



Vcv- 




Fig. 3. — Case 1. A high power magnification of an area in the mucosa in Fig. -. 
showing its similarity to the endometrium (see Fig. 4) and corresponding to tlie 
secretory phase. X240. 


diameter at its widest portion, the fimbriated end was sealed and smooth. An- 
atomic relationships were accurately established to exclude the possibility of 
a rudimentarj' horn of a bicornuate uterus. 

Microscopic examination of the uterine tumor revealed a tj^ical m 3 ’’oma, 
undergoing h 3 'aline degeneration. The ovaiy included a corpus luteum and was 
devoid of abnormal findings. The endometrium was in the secretor 3 ' phase. 
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Cross section througli the Fallopian tube taken at the point of maximum thick- 
ness showed the following striking changes: The serosal surface as a whole was 
intact and smooth. The muscular wall was thickened by a hyperplasia of the 
circular muscle fibers. The lumen was almost pear-shaped and lined by a mucosa 
identical to the endometrium. The glands, for the most part, were tortuous, 
lined by columnar epithelium with central to basal nuclei and the individual 
cells showed evidences of secretion. The glands were also embedded in a cellu- 
lar connective tissue stroma whose cells were round to ovoid. There was a slight 
degree of leucocytic infiltration in the stroma. Thus the composition of this 
mucosa was not unlike that lining the uterine cavity and functionally demon- 
strated unmistakable hormonal response to the eorpus luteum. The absence of 
any tendency to form mucosal folds was thought noteworth 3 ^ The line of 
demarcation between the mucosa and muscularis was regular and rather sharp. 



Pig. 4. — Case 1. 


A high power magnification of an area in the endometrium (uterus) 
in the secretory phase. X240. 


Because of the findings in the routine section of the oviduct as described 
above, serial sections were cut for study and special stains to include examples 
from all parts of it. It was learned that the abnormality involved the distal 
half of the tube and that the proximal half showed the gradual transition and 
connection of the interstitial portion to the cornual portion of the endometrial 
cavity. Special care and interest were taken in this general area to exclude the 
presence of adenomyosis. 

Diagnosis . — Mjmma uteri, normal premenstrual endometrium, normal ovary with 
corpus luteum, normal appendix. Fallopian tube lined bj' endometrium-like mucosa 
(premenstrual phase). 

Case 2. — M. H. (Hist. No. 193773), a married white woman, aged 36 years, 
had one child aged 7 j'ears, was admitted to the hospital Feb. 3, 1937, complaining of 
pain in the left lower quadrant of six months’ duration. She had an attack of pain 
in the “left ovarj“’ fifteen j-ears ago, at which time she was confined to bed for a 
period of three weeks. There had been no irregularities in her menstrual historj-. 
Last menstrual period was Jan. 11, 1937. 

Following routine phj^sical examination, a laparotoinj- was advised for bilateral 
adnexal masses. On Feb. 3, 1937, the abdomen was opened. The uterus appeared 
normal. A multilocular cj'stic mass about 10 cm. was found in the region of the 
right ovarj", a thick-walled cj’Stic mass about 6 cm. in diameter replaced the left 
ovarj-. The uterus, both tubes and both ovarian masses, and the appendix were re- 
moved. Convalescence and follow-up were satisfactorj'. 

Tautology . — The uterus was not remarkable. The capsules of both ovarian cj'stic 
structures were thick and the internal surfaces were covered bj' a thick chocolate 
colored hemorrhagic exudate. The left tube was 3.5 cm. long and about 0.75 cm. 
in diameter, the fimbriated end was sealed and smooth, no convolutions were 
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noted, tlie wall was fibrous in consistenc5'. The right tube except for being 
roughened by adhesions appeared normal. 

Microscopic examination revealed a normal myometrium and endometrium 
which M'as in the secretory phase. The sections of the ovarian cysts .showed the 
characteristic evidences of endometriosis. Histological!}’ the right tube was 
normal. A section through the left tube revealed a serosal surface whose regu- 
lar and smooth contour was broken by adherent tags of organized connective 
tissue. The muscular layers were hyperplastic. The lumen of the tube tended 
to be rectangular in shape and was partially filled M'ith a pinkish exudate con- 
taining a moderate amount of degenerated blood cells. The normal lining of the 
tubal lumen was replaced by an endometrium-like mucosa in the secretory phase. 
The histologic characteristics and details of this muco.sa were like those described 
in the previous case. Once more serial sections were studied. The process in this 
Fallopian tube was found more extcn.sive inasmuch as it involved the distal 
two-thirds of its length as compared to the distal half in the first case. E.xtension 
of the ovarian endometriosis to any part of the tubal wall was lacking, as well 
as any evidence of adenoniyosis. 



Fig. 5. — Case 2. Cross section illustrating: the replacement of typical tubal mucosa by 
an endometrium-like mucosa in the secretoi-y phase. XIO- 

Diagnosis . — Normal uterus with secretory endometrium, bilateral endometrial 
cysts of the ovaries, normal right tube, normal appendix, left tube lined by endo- 
metrium-like mucosa (secretory phase). 

THEORIES OF ORIGIN 

The thought advanced to explain the origin of this unique finding in 
the Fallopian tube may be divided into two general categories; one 
supports the theory that the abnormality is the result of a congenital 
anomal}^ and the other builds its argument upon the presence of a 
congenital anlage from which a heteroplastic change may develop only 
after a stimulating factor has been released to react upon the anlage. 

The writers who chiefly support a theory with a congenital anomaly as its back- 
ground are Webster, Scliridde and Schonliolz, and Schindler. Now, Neumann points 
out that there is a considerable difference between congenital anomaly and con- 
genital anlage. In order that some abnormality or change can be eonsidered 
a' congenital anomaly, it must be present at birth, hence one should be able to 
see it in the fetus and in the newborn. Neumann pursued embryologic studies 
upon the course of the development of the Mullerian ducts up to the formation 
of the finished tube, and they failed to .reveal the existence of any such mal- 
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formation, for he alwaj's found an open canal, never tlie rudiment of a diverticu- 
lum nor the fusion of tubal mucosal folds. The same negative results were 
realized when he completed a careful examination of 45 pairs of oviducts ob- 
tained from newborn full-term females. Robert hle.yer’s investigation of 300 
Fallopian tubes likewise failed to show anj^ congenital anomalies referable to 
the mucosa. It appears that the studies of Neumann and Mej-er conclusively 
point to the fact that congenital malformations in the oviduct, according to the 
conception of - Schridde and Sehonholz, remain to be proved. Neumann is also 
of the opinion that the so-called “e 3 'togene” or reticular tissue, to which 
Schridde and Sehonholz refer, belongs to the normal course of development of 
the tubes, and with Lahm is agreed that it bears no relationship whatever to the 
“eytogene” tissue or stroma in the endometrium of the adult woman, and conse- 
quently cannot be offered as proof to uphold Schridde and Sehonholz' theorj’’ of 
dj’-sontogenesis. 

Lahm believes in a congenital change but only in the sense that it is the 
outcome of a congenital lack of differentiation of the tubal mucosa whose source 
is a congenital anlage. The unfolding of this process into atjq)ical mucosa, he 
proposes, is primarilj' dependent upon a particular stimulus, and the stimulus 
is initiated by the impulse of the ovarian hormones in the sexuallj'- mature 
woman. He definitelj'' feels that the abnornialitj' is not the result of an inflam- 
mator}"- process. 

Robert Mejmr attributes the finding of endometrium-like mucosa in the tube 
to heteroplasia. He feels that one should not wonder at such an intricate mis- 
placed tissue differentiation in the oviduct when one stops to consider the fact 
that the lining of practical!}^ the entire female genital tract is derived from the 
Mullerian epithelium. He states boldl.y that it would be a di.stinct source of 
wonderment if endometrium could not be formed on the tube. It is reasonable 
to suppose then that there are e.speciall}' suited cells lining the tubal lumen which 
ma}' undergo misplaced differentiation, in other words, a congenital anlage lend- 
ing itself to heteroplasia and indicating that the cell or group of cells constituting 
it is in possession of a dormant multipotent biologic capacity. Such indifferent 
cells must be aroused to development or proliferation as soon as they are affected 
by stimulus-releasing factors. When these particular cells give expression to their 
dormant capacity, it is clear that thej' can become an efficient .functioning mu- 
cosa like the endometrium only in the presence of normal ovarian function. While 
Mej^r believes that there is no unusual mucosal structure in the tube that iii- 
flammation cannot reproduce, it seems plausible to infer that the particular find- 
ing presented in this discussion can occur without having been preceded or initi- 
ated bj’' an inflammator}^ process. 

In the light of what has been advanced, there is .sufficient et'idence 
to make it appear that endonietrinm-like mneosa in the tube is unques- 
tionably of postfetal origin and not the result of a congenital anomaly. 
Furthermore, Eobert Meyer’s theory of heteroplasia explains better 
than any other the process of its development, irrespective of the na- 
ture of the stimulus that initiates it. 

DIFFERENTIAL CHARACTERISTICS 

From the small number of cases that have been reported in tlie 
literature, it is clear that endometrium -like mucosa can exist in the 
tube without an associated lesion, such as sal]hngitis isthmica nodosa, 
adenomyosis, endometriosis, or follicular sal])ingitis. ’J’hese pathologic 
processes are particularly mentioned because, at times, they may 
overlap or may even be confused with the atypical mucosal finding in 
the tube. For the purpose of contrast, it muU be necessary to present 



76 


AjMERICAN journal of obstetrics and gynecology 


briefly the histologic picture and characteristics of the tubal abnormal- 
ity, and then make some short comment as it is compared to the other 
lesions. 

From the examination of the tAvo specimens reported in this pres- 
entation, in addition to the othei's described in the literature, in gen- 
eral one may say that the Fallopian tube is usuallj’- thickened, may or 
may not have a bulbous enlargement along its course, is devoid of 
convolutions, the fimbriated end is usually sealed and smooth, and 
the altered mucosa may line the entire length of the lumen or only a 
part of it. Microscopicallj’-, the mucosa is found to be identical to the 
endometx’ium, and the ovarian hoimiones influence the function of the 
mucosa as if it were in the uterine cavity. The line of demarcation 
betAveen the mucosa and museularis is rather .sharp and regular. The 
circular layer of muscle fibers, as AA'ell as the longitudinal, may be 
hyperplastic. Serial sections in our cases failed to reveal anj’’ epithe- 
lial spaces in the outer and middle layers of the musculature. Finally, 
apy attempt on the part of the mucosa to form folds is not in cAudence. 

For comparison, let us first consider salpingitis isthmiea nodosa and 
follicular salpingitis. It is generally agreed that the responsible 
agent for these lesions is ahvays an inflammatory one, most frequently 
the gonococcus. One only needs to recall the pathologic picture of 
these tAvo lesions, and by comparison it AA'ill be concluded that they 
bear no relationship to the tubal abnormality under consideration. 

A pathologic process in many respects not unlike salpingitis isthmiea 
nodosa, but AAdiieh has nothing to do AAuth it, is adenomyosis of the 
tube. It is a lesion Avhieh appears in the sexually mature Avoman 
and is characterized by nodular thickening only in the isthmic and 
interstitial portions of the tube. It is an example of heterotopic in- 
filtrath'^e proliferation of the mucosa, but unlike salpingitis isthmiea 
nodosa occurs Avithout proA'ed pre-existing inflammation. This, Avith- 
out proved inflammation, must originate under conditions similar to 
its occurrence in the uterus. Tavo possibilities are offered for its 
origin in the tube: (1) transmission or continuation of uterine adeno- 
myosis, (2) heteroplasia according to the theory of Robert Meyer. 
If one considers the second genesis, it is remotely possible that endo- 
metrium-like mucosa in the tube could be a forerunner of tubal 
adenomyosis. 

Two points of special interest may be deliberated Avhen endometrial 
mucosa in the tube is treated in relation to endometriosis. That it is a 
consequence of endometriosis is conceiAmble only so far as it is found 
in association Avith it in the sense that the stimulus Avhich Avould cause 
the endometriotic process elseAA'here, be it hormonal or inflammatory 
or both, might be the same factor responsible for the formation of the 
atypical mucosa in the tube. That it may be the cause of endometriosis 
in the pehds has already been considered bj’’ Schindler and more re- 
cently by Philipp and Huber. If, according to their conception, such 
a membrane in the tube functions as in the uterus, then it seems rea- 
sonable to suppose that viable fragments could find their Avay through 
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the tubal lumen into the peritoneal cavity and there implant them- 
selves to be the origin of endometriosis. 

CLINICAL SIGNIFICANCE 

Any conclusive or generalized statements relative to its clinical 
significance are prohibited because the eases are too few and the ab- 
normality too rarely observed. However, most authors are in agree- 
ment that it may predispose the woman to ectopic pregnancy. An- 
other consequence may be the development of a hematosalpinx as a 
result of tubal menstruation (eases of Lahm, Neumann, Meyer and 
Schindler). Should a hematosalpinx develop, it may become suf- 
ficiently symptomatic to be the cause of a real dysmenorrhea, as the 
cases of Meyer and Schindler clearly demonstrated. Finally, it is 
conceivable that the tubes bearing this abnormality may dispose 
the individual to sterility, since the fimbriated ends are usually sealed. 

STOIMABY 

1. The formation of endometrium-like mucosa in the Fallopian tube 
is a tissue abnormality which is infrequently seen and seldom de- 
scribed. It responds to the ovarian hormones in its functional activity, 
just as the endometrium does even to the point of menstrual desquama- 
tion. 

2. Two cases with clinical and histopathologic findings are repoi’ted. 

3. The theories of origin are briefly reviewed, and it is concluded 
that Robert Meyer’s theory of heteroplasia explains better than any 
other the process of its development. 

4. The differential characteristics are enumerated and contrasted 
with several pathologic lesions of the tube. 

5. Endometrium-like mucosa in the tube carries little clinical value. 
Interest centers chiefly upon its biologic significance. 
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DISCUSSION 

DR. MORRIS A. GOLDBERGER. — The epitlielium of the Fallopian tube maj’ be 
the origin of tltis displaced or misplaced endometrium. Tliis may be cither pre- 
or postnatal. The postnatal origin is probably on the basis of inflammation with its 
concomitant proliferation and lieterotopy. The epithelium of the uterus can invade 
the tubal wall by direct extension from the uterine cavity, or, according to 
Sampson, it ma}- be transported in the course of retrograde menstruation with 
implantation in the tubal wall. Also, according to Sampson, rupture of an endo- 
metrial cyst with secondary invasion into the tube, may occur such as Dr. 
hlarchetti noted in his second case. 
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Lymphogenic transportiition of endometrium into the tube (Hiilljan’s theory) 
is not generally accepted, because endometrial tissue is never found in the 
regional glands and the endometrial particles are usually larger than the Ij-mph 
stream can carry. 

The seroepithelial genesis of endometriosis can occur by proliferation of 
serosal endothelium into the tube wall; We know that the pelvic serosal cells 
can respond to decidual changes. 

Congenital epithelial anomalies may arise from a^Iueller’s ducts, from the 
Wolffian body, or primordial kidney. This is stressed by von Recklinghausen, 
who found glomerular-like and secretory ductlike formations in the endometrium 
of the tube. The Wolffian duet and serosal endothelium have also been cited 
in fetal endometriosis. 

These theories throw some light on the epithelial component, but there are 
still the stroma and the muscular elements, the origin of which, even hypo- 
theticall}', is unknown. Sampson ’s theory, Avhich is the most accepted one to- 
day, does not explain the formation of the ctTogcnic stroma in endometriosis. 
We know that epithelium can be tran.sported or transplanted experimentallj', but 
the stroma cells are very perisliable and undergo rapid necrobiosis. This is com- 
monly seen in menstrual endometrial easts. 

It maj- be assumed that the cytogenie tissue in uterine endometriosis arises in the 
uterine mucosa. In tubal endometriosis, it may be the tubal muco.sa or the inter- 
muscular connective tissue whicli forms the cellular mantle in which the epithelial 
cells lie. This twofold origin of the stroma in endometriosis might explain some 
of the histologic picture.s, because there are instances in which there is tj'pical 
cytogenie stroma, and others in which a fibrillar connective tissue surrounds the 
epithelium and glands. 

DE. ELIOT BISHOP. — The presence of endometrium-like mucosa in the 
Fallopian tube is connected in my belief with the occurrence of pregnancy after 
tubal ligation. Lutz, of the Peck hlemorial Ho.spital in Brooklyn, has reported 
a case of ectopic pregnancy following the hladlcner operation. Eubovitz and 
Kobac (American Journal of Ohstcirics and Gynecology 27: 12, 1934) reported 
two cases of pregnancy after the original Madlener technique. Their sections seemed 
to show that there was tunneling of the endo.salpinx which had probablj- undergone 
endometrial changes. Sampson (American Journal of OVstctrics and Gynecology 
20: 443, 1930) has described “ post-.salpingcctomy endosalpingiosis. ” This ex- 
plains the rare cases of pregnancy after an operation on the Fallopian tube. 

DE. HEEBEET F. TEAUT. — The embryologic origin of all the epithelia of the 
female genital tract is identical in that they originate from celomic epithelium. 
.Through occasional lack of ditTerentiatiou or because of abnormal stimuli during 
periods of differentiation, we get histologic admixtures of apparently misplaced 
epithelial cells. Thus, we commonlj’ see squamous changes among the cylindrical 
cells of the cervical glands as well as among those of the endometrium. Mucous 
cells similar to those of the cervix are sometimes found in the endometrium. On 
the other hand, it is not uncommon to find the peritoneum of the pelvis forming 
cells which simulate those of the endometrium and endosalpinx. This demonstra- 
tion of Dr. Marchetti in which he definitel 3 ' shows that the endosalpingeal epithe- 
lium maj' occasionallj’ differentiate in the direction of endometrial mucosa instead 
of the usual t 3 ’pe, while not of great clinical significance, is of importance, be- 
cause it shows that all parts of the genital tract can undergo these mutations. 

DE. WILLIAM LATZKO (b 3 ' invitation). — I shall discuss only one feature of 
Dr. Marchetti ’s paper, namel 3 ", the manner in which the endometrium finds its 
wa 3 ^ into the tube. The most generall 3 ' accepted theories are: 

■ 1. E. Me 3 ’er’s theor 3 ' of heteroplasia, b 3 ' abnormal differentiation of indifferent 
cells or of not 3 'et full 3 ' differentiated cells; 

2. The metaplastic theor 3 ^ of postfetal change of the mucosa of the Fallopian 
tube to endometrium. 
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My remarks ■will refer cliiefl}' to the last mentioned theory. Caffier and others 
have doubted the possibility of metaplastic change of totally differentiated cells. 
Yet certain observations sho'w us that Caffier’s objections are not essential: (a) 
We find an extraordinary instability and variability of the endometrium at the 
time of puberty, (b) Furthermore, the endometrium and mucosa of the tube 
are both derivatives of the same tissue, namely the celom, as BusSel pointed 
out as early as the year 1899. (c) Finall}' several authors (Franque, klalile and 

McCarthy, Lemon and Mahle, Sampson) have asserted that endometrioma of the 
tubes originates from the tubal mucosa, (d) It is interesting also to recall a 
most interesting communication of Morau •who, in 1891, observed in the pig, dog, 
cat, and mouse the transformation of the peritoneal epithelium under the in- 
fluence of rut first into embryonal, afterwards into ciliated, epithelium. In con- 
clusion, it ma}' be definitely stated that tissue descending from the celom is able 
to change its character in postfetal life. We may ask therefore whj' it is so diffi- 
cult to suppose a postfetal transformation of tubal mucosa to endometrium. 

There exists also, however, a real proof of metaplasia. I refer to clinical 
experiences with an operation described b 3 ' Strassmann for cases of amenorrhea 
due to total or almost total loss of endometrium as a result of excessive curettage, 
severe puerperal infection or tuberculosis of the uterus. In this operation Strass- 
mann made a hole through the uterus in the direction of its axis and introduced 
a tube, left in connection with the broad ligament, into the new formed uterine 
canal. Now the tube la}' with its ampullar extremitj" opening into the peritoneal 
cavitj' and the uterine end projecting into the vagina. Strassmann performed 
that ingenious operation six times. With a similar operative technique devised 
to avoid amenorrhea after subtotal hysterectomj', Fuchs operated seven times. 
In these 13 patients regular menstruation continued. Moreover one of Stras.s- 
mann’s patients became pregnant and gave birth at full term to a normal child. 
That proves almost with certainty that the Fallopian tube can assume such 
functions of the uterus as menstruation, formation of decidua, and support of 
pregnancy to its normal termination. So we can state udth a probability near to 
certainty, that in these cases the tubal mucosa was changed into endometrium. 


PROLAPSE OF THE UMBILICAL CORD^ 

An Anaeysis of 58 Cases 

WiELiAM P. Mengert, M.D., AND Freeman H. Longwell, M.D., 

Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, The State University of Iowa) 

P rolapse of the Vimbilical cord is an infrequent complication of 
labor, wbicb ]3ecomes significant because of the resultant high fetal 
mortality rate and the emplojunent of radial operative procedures that 
increase the maternal hazard. Little is knotni about its etiology except 
that conditions which intei’fere with tlie proper filling of the pelvic 
eavitj’- by the presenting part conduce to its development. This stud}’ 
was undertaken to ascertain whether any otlicr faetor, possibly nonpre- 
ventable in character, could be recognized as favoring funic prolapse. 


MATERIAL 

Among 9,540 deliveries at the University Hospitals between July 1, 1920, and 
Dec. 31, 1939, there were 03 prolapsed cords, an incidence of 1:152, or 0.00 per 


Presented at a meeting of tlie Chicago Gynecological Society, Marcli 15, 1940. 
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cont. rive cases involving previablc infants (birth weight less than 1,500 Gm.) were 
excluded from the analysis, inahing a corrected incidence of 1:164, or 0.61 per 
cent. Porty-nine of tlic children weighed 2,500 or more gi'anis at birth and 9 
weighed between 1,500 and 2,499 Gm. Twenty cords prolapsed into the vagina and 
38 appeared at the vulva. * 

The series included 23 primigravidas and .35 multigravidas whose obstetric his- 
tories presented no unusual features and no records of similar accidents. Abnormal 
pelves (simple flat, 1; tj^^ical funnel, 3) were recognized in 4 women, an incidence 
of 6.9 per cent. There were 2 twin pregnancies, but in each instance the cord of the 
second child did not prolapse. There were 2 marginal placenta previas and 5 tox- 
emias of late pregnancy, necessitating the induction of labor. Tliree children showed 
compound presentations, in contrast to tlie usual incidence of approximately 1:250. 

The Voorhees bag was used 7 times, twice in conjunction with the cord shield, .3 
times in attempts to maintain tlie cord within the uterine cavity after replacement, 
and twice for incidental obstetric complications. Artificial rupture of membranes 
was performed 21 times, in 14 instances for the induction of labor and in 7 after 
complete cervical dilatation. 


iNtORTAUTY RATES 

Twenty-seven of the 58 babies did not survive, a mortality rate of 46.6 per cent. 
Among the 49 term babies tlierc were 20 deaths (40.8 per cent) and among the 9 
premature infants 7 deaths (77.7 per cent). Four patients were admitted with 
prolapsed cords, but none of tlie children survived, although 2 of the cords were 
pulsating feebly at admission. 

The 27 fetal deaths were studied with relation to the parity of the mother, the 
station of tlie presenting part, the dilatation of the cervix at the time of prolapse, 
the fetal presentation, and the type of delivery. 

Pariiy . — The fetal mortality rate among the primigravidas was 60.9 per cent and 
among the multigra^■idas 37.2 per cont. The higher r.alo in the former is undoubt- 
edly related to the longer labors and to the greater difficulty of operative deliveries. 

Station . — As might be expected, the higher stations of the head were associated 
with increased fetal mortality rates (Table I). "Wlien the presenting part was not 
engaged, or floating, the death risk was 75 per cent greater (66.6 per cent) than 
when the presenting part was below the spines (37.5 per cent). 

Table I. Fetal Mortality Kates Versus Station of Presenting Part at the 

Tijie op Prolapse 



CEPHALIC 

BRKECH 

TRANSVERSE 

ALIVE 

TOTAL 

DE 

NO. 

:ad 

PER 

CENT 



ALIVE 

DEAD 

ALIVE 

DEAD 

Not engaged 

2 

I 3 1 

’ 0 

2 

2 

o 

O 

4 

8 

66.6 

At or above the spines 

9 


8 

3 

- 

- 

17 

13 

43.4 

Below spines 

6 

4 1 

4 

2 

- 

- 

10 

6 

37.5 


Note the decrease in fetal mortality rate with the descent of the presenting 
part in the pelvis. 


Cervical Dilatation . — The chance for fetal survival was also diminished when the 
prolapse occurred through an incompletely dilated cervix (Table II). "With com- 
plete cervical dilatation, the fetal mortality rate (36.7 per cent) was not quite 60 
per cent as gi-eat as when the cervix was less than 5 cm. dilated (63.8 per cent). 

Presentation . — Fetal position likewise influenced fetal survival, with the lowest 
death rate in breech and the highest in transverse presentations. It is curious, as 
Kurzrocki has indicated, that the fetal death rate is relatively high in transverse 
presentations where the possibility of serious cord compression would seem to be 
minimal. Possibly the fact that in such cases the cord prolapses through an incom- 
pletely dilated cervix and that rapid delivery by version and extraction is com- 
monly employed may explain the poor results. 
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Table II. Fetal Death Versus Dilatation of Cervix at the Time of Prolapse 
Fetal Death Versus Presentation 



CEPHALIC 

BREECH 

TRANSVERSE 

ALIVE 

TOTAL 

DE 

NO. 

AT) 

PER 

CENT 

! 

ALIVE 

DEAD 

ALIVE 

DEAD 

ALIVE 

DEAD 

5 cm. .or less 

3 

6 


4 

1 


5 

■9 

63.8 

IMore than 5 to 10 cm. 

2 

o 

O 


1 

1 

■■ 

7 

19 

41.7 

10 cm. or more 

12 

s 


2 

0 

■■ 

19 

19 

36.7 

Totals 

17 

17 



2 

1 3 ! 

31 

27 1 

46.6 


Note the decrease in fetal inorfality rate with the increase in size of the cervix. 


ETIOLOGY 

Many theories concernins: the etiolopiy of funic prolapse have been 
advanced, but none offers a completely satisfying explanation. Since 
no cord can prolapse into a pelvis which is adeqnatelj’- filled by the pre- 
senting part, nor descend from an intact amniotic sac, any circumstance 
which: (1) produces maladaptation of the presenting part to the pelvis 
(malposition of baby, contracted pelvis, tumors, etc.), (2) dislodges an 
engaged presenting ])art (insertion of hag, pelvic examination), or (3) 
produces early rupture of membranes, has lieen considered etiologieally 
significant. ^Moreover, a few authors have suggested that the chance 
occurrence of an abnormally long funis may be important. Each of 
these theories will he discussed. 

ilaladaptation . — With <a normal pelvis and a normal size baby, an engaged head 
should fill the available space in the pelvic basin, whereas a breech would fill it less 
completely. With transverse presentations, on the other hand, the baby does not 
adapt itself to the pelvis until comparatively late in labor. In confirmation of these 
opinions there were prolapsed cords in 34 of 9,092 cephalic, 19 of 419 breech, and 
5 of 35 transverse presentations, with percentage incidences of 0.37, 4.54, and 
14.27, respectively. 

In the present series there were 4 (6.9 per cent) contracted pelves, as against an 
incidence of 3.65 per cent in 4,144 Iowa women.s However, there was but one inlet 
contraction, and funnel pelvis is probably not involved in the etiology of prolapsed 
funis. 

Dislodgment of Presenting Part . — Upward displacement of the presenting part 
may occur during the conduct of labor, as in the introduction of a Voorhees bag 
or at premature rupture of the membranes, and may precipitate funic prolapse. 
The bag was employed twice for incidental obstetric complications, placenta previa 
and delayed cervical dilatation, and in each instance the cord prolapsed as soon as 
the bag was removed. On the other hand, the bag is frequently employed without 
the occurrence of prolapse. Moreover, the accident occurred in five cases imme- 
diately after the artificial rupture of the bag of waters. 

Bupture of the Membranes . — Prolapse of the cord cannot occur nith an intact 
amniotic sac, even though funic presentations may appear before the membranes 
are ruptured and thus predispose to prolapse. Except in these latter cases, it is not 
reasonable to assume that rupture of the bag of waters is the sole cause of prolapse 
of the cord even though it does immediately precede the accident. In 14 cases, pre- 
mature artificial rupture of the membranes preceded the prolapse. In 5 instances, 
the cord prolapsed immediately, while in the remaining 9 cases, the prolapse oc- 
curred from fifty minutes to thirteen hours later, suggesting the operation of some 
other factor. 

These figures are confusing, but a study of 1,000 women in whom labor -was in- 
duced electively by premature artificial rupture of the membranes^ showed only 4 
prolapsed cords, while a control series of 1,000 women who had spontaneous onset 
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of labor without artificial rupture of membranes also had 4 prolapsed cords. The 
first group was carefully selected mth regard to bony pelvis and presentation to 
reduce the possibility of prolapsed cord. Nevertheless it is apparent that the com- 
plication should have appeared much more often if premature artificial rupture of 
the membranes is a significant factor in the etiologj' of prolapse of the funis. 

Long Cord . — Since a prolapsed cord is donhled it must be of considerable length 
before the loop can appear at the vulva. The average length of 55 measured pro- 
lapsed cords was 73.0 cm. (Table III). Three cords were not measured. Since the 
accepted range of normal cord length is 25 to 75 cm., it is apparent that the average 
length of the 55 prolapsing cords was at the extreme upper limit of normal. It is felt 
that chance alone could not account for this finding. 

Apparently prematurity was not a factor influencing cord length, since there was 
no significant difference between the average cord lengths of premature and of 
term-sized babies (Table III). 


Table III. Distribution and Average of Prolapsed Cords 


CENTIMETERS 

TERM 

NO. 

PREJIATURE 

NO. 

TOTALS 

NO. 

45-49 

2 

0 

2 

50-59 

3 

1 

4 

60-69 

11 

4 

15 

70-79 

14 

2 

16 

80-89 

12 

0 

12 

90-99 

O 

O 

1 

4 

100-109 

1 

1 

2 

Totals 

46 

9 

55 

Average Lengtli 

73.2 cm. 

72.1 cm. 

73.0 cm. 


The lengths of the cords less than GO cm. were: 45, 49, 50, 56, 56, 57. 

Note tliat prolapsing cords tend to have an average length at the e.xtrerae upper 
limit of normal, and that there is no significant difference between the average 
lengths of cords of term and of premature babies. 

The average cord length of the 5 abortions was 62.0 cm. 


Only 6 prolapsed cords were less than 60 cm. in length. A detailed analysis of 
these cases was undertaken to ascertain if there were any special features contribut- 
ing to the prolapse. In 4 the funis prolapsed into the vagina but did not appear 
externally, possibly because the cord was not sufficiently long. There was no evi- 
dence in any of the 6 to indicate that low placental implantation contributed to 
increase of the effective cord length but the possibility cannot bo eliminated. No 
other etiologic factor was revealed. 

Believing tliat abnormal cord length may play a more important part in causing 
prolapse of the funis than has generally been recognized, an analysis of patients 
with prolapsing as well as those with nonprolapsing cords 75 or more centimeters 
long was undertaken. There were 545 such umbilical cords of which 20 prolapsed 
and 525 did not. 

The influence of the long cord is shown in Table IV. If, in addition to recogmzed 
etiologic factors, a long cord is present, tlie danger of prolapse of the funis is 
strikingly increased. Prolapse among the long cords occurred with a frequency 
6 times greater than that among the entire series of 9,546 deliveries. This suggests 
that the long cord is a definite and important factor in the etiology of prolapse of 
the funis. 

Wliile the danger of funic prolapse is moderate when there is maladaptation of 
the presenting part to the pelvic inlet, as in breech and transverse, it is much 
greater when the umbilical cord is 75 or more centimeters in length. As a corollary, 
one may assume that the danger of a funic prolapse in breech and transverse pre- 
sentations is comparatively slight if the cord is of average length, but becomes in- 
creasingly serious with longer cords. 

Nonprolapsing Long Cords . — In order to determine the probable reasons for the 
failure of prolapse of the 525 long cords each of the case records was analyzed. 
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Table RL Incidence of Prolapse, in General and Among Patients With Cords 
Measuring 75 or More Centimeters 



entire obstetric 

SERVICE 

1 patients with long CORDS 

DELIVERIES 

NO. 

PROLAPSE OP TUNIS 

DELIVERIES 

NO. 

PROLAPSE OP FUNIS 

NO. 

PER CENT 

NO. 

PER CENT 

Cephalic 

9092 

34 

0.37 

509 

9 


Breech 

419 

19 

4.54 

33 

9 


Transverse 

35 

5 

14.27 

3 

2 


Totals 

9546 

58 

0.61 

545 

20 



Note the striking increase in tlie percentage incidence of prolapse in each posi- 
tion with long cord. 

The frequency of prolapse among patients with long cords was 6 times greater 
than among the entire obstetric service. 


Between July 1, 192G and Dec. .31, 1937 among 7,874 women, there were 525 
instances of nonprolapsing cords, measuring 75 or more centimeters. The incidence 
of long cord without prolapse was, therefore, 6.17 per cent, or 1:15. Repetition of 
the long cord was observed twice in IS women, three times in 4, and five times in 1. 

There were 500 cephalic, 24 breech, and 1 transverse presentations in this series. 
There was no patient with inlet contraction, so that the presenting part was free 
to enter the pelvis in each instance. The usual factors influencing prolapse, notably 
maladaptation, were conspicuousl}' absent. Furthermore, in complete or single 
footling breech presentations where prolapse might commonly be expected, adven- 
titious factors, such as coils of cord around the neck, tended to prevent it. 

It seems reasonable to assume that maladaptation of the presenting part to the 
pelvis was absent in the 500 vertex presentations in this series. In other words, 
the cord could not enter a complctelj' fuU pelvis. Seventeen of the 24 breech, pre- 
sentations were of the franlc variety and again an adequate filling of the pelvic 
inlet may be postulated. In each of the 3 patients with complete breech, and in 
3 of 4 single footling presentations, the cord encircled the baby’s neck one or more 
times. In the fourth single footling presentation, labor was precipitate, lasting 
only thirty-five minutes from onset until the legs and breech were born. It can 
be argued that with a longer labor, prolapse of the funis might have been encount- 
ered. In the one instance of transverse presentation, an arm prolapsed when the 
cervix was 3 cm. dilated, and it may be there was no room for the cord between 
arm and cer^-ix. 

It seems possible, therefore, to find a more or less adequate explanation for the 
failure of the long cord to prolapse in each of these 525 instances. 

THERAPY 

It is essential to remember that treatment for prolapsed cord is of 
importance only if the baliy is alive. A physician recently brought a 
parturient primigravida to the Hospital with the story that a foot of a 
pulseless loop of cord had been hanging betiveen her thighs for some 
hours. He was greatly disturbed when cesarean section was not per- 
formed. 

Wlienever the station of the presenting part and the condition of the cervix per- 
mit, immediate vaginal delivery is indicated. It must, however, be remembered 
that the child may die, not as a result of the prolapse, but from the operative 
procedure itself (Table V). 

If conditions will not permit vaginal delivery mthout undue risk to the mother, 
recourse may be had to: (1) replacement, (2) the cord shield," (3) cesarean sec- 
tion, (4) acceptance of an unfortunate circumstance. 

Replacement of the cord was attempted 4 times but could be accomplished only 
twice. One of these patients was a gravida xi whose cervix was half dilated. It 
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became sufficiently dilated during tlie vaginal manipulations to permit breecli extrac- 
tion of a living baby. The other unsuccessful attempt involved a gravida i whose 
cervix was half dilated when prolapse occurred and the baby subsequently was 
spontaneous!}' stillborn. The cord was replaced and a bag inserted into two pa- 
tients, both of whose babies were lost. It is of interest that the various operators 
avoided the use of replacement, since it was attempted but 4 times. 

Table V. Association of Type of Delivery avitd Fetal Death 



ALIVE 

dead 


NO. 

NO. ! 

PER CENT 

CraniotoniA' 

0 

1 

100.0 

Cesarean section 

0 

1 

100.0 

Loav forceps 

4 

6 

60.0 

Midforceps 

3 

3 

50.0 

Breech extraction' 

12 

9 

42.8 

Spontaneous deliver}' 

3 

O 

40.0 

Version and extraction 

8 

5 

38.5 

External version, breech extraction, manual dila- 
tation 

1 

0 

00.0 

Total 

31 

27 

46.0 


Note that despite the known danger of version and extraction to the fetus, the 
operation sometimes Avas a life-saving measure. 


Certainly the results were not good, and are in agreement Avith common teaching 
that replacement is little more than a gesture. 

The cord shield Avas used twice, each time Avitli fatal results to the baby. In 
the first case, previously roported,^ the baby died from intracranial hemorrhage 
four hours and twenty minutes after brccc’n extraction. The second patient Avas ad- 
mitted Avith a pulsating cord prolapsed through a cervix 2 cm. dilated. The baby 
died in utero, but it is felt that with more experience in the use of the shield it 
might have been saved. Despite the.se poor' results the shield may be of some value. 

Cesarean section was not generally used, since it has not been considered justifiable 
to expose the mother to increased risk for a baby Avhose chances are so poor. The 
operation Avas performed once on a gravida iii at term, but not in labor. The cerA’ix 
AA'as 2 cm. dilated and the fetal heart Avas heard before the patient’s abdomen was 
prepared. The baby, Aveighing 2.745 Gm., could not be resuscitated, and it Avas 
thought that the addition of an anesthetic agent to a partially asphyxiated baby 
Avas a fatal combination. 

It is sometimes adA’isable for the sake of the mother to alloAV labor to progress 
normally Avithout regard for the child. Especially Avhen the cord has been com- 
pressed for a long time there is little justification for any radical operative attack. 

Many bizarre and sometimes ludicrous incidents attended the deliveries. Under 
the pressure of circumstances absurd operations frequently Avere performed, some- 
times with failure, sometimes Avith success. As a specific example, the baby of a 
gravida iii Avith a cervix 4 cm. dilated at the time of prolapse was saved by ex- 
ternal version, manual dilatation and breech extraction. In another instance a gravida 
iv who was subjected to premature artificial rupture of the membranes when the cervix 
Avas 3 cm. dilated immediately pushed a loop of nonpulsating cord through the 
cervix. The fetal heart was audible and the patient was placed in an extreme 
Trendelenburg position. IVhen labor started eighteen hours later the cord pro- 
lapsed to the vulva. Before and during the subsequent labor, AA'hich lasted threo- 
and-one-fourth hours, the patient remained in extreme Trendelenburg position. 'When 
the cervix Avas 8 cm. dilated, version and extraction resulted in the birth of a 
3,800 Gm. living baby. In one of the instances of prolapse with premature artificial 
rupture of tlie membranes, the patient AA'as placed in extreme Trendelenburg posi- 
tion and anesthetized. The cord returned spontaneously to the uterine cavity and 
subsequently the head re-entered the pelvis. Tlie cord did not prolapse again and a 
live baby Avas born spontaneously. Undue enthusiasm over tAVO successes is not 
justifiable, but postural treatment may occasionally be of value. 
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SUaiMARY AND CONCLUSIONS 

1. Prolapse of tlie umbilical cord in the series of cases studied, oc- 
curred in 0.61 per cent of babies weighing 1,500 or more grams at birth, 
an incidence of 1 ;164. 

2. The percentage incidence of prolapse among the various presenta- 
tions was: cephalic 0.37, breech 4.54, transverse 14.27. 

3. The fetal mortality rate was 46.6 per cent, but no mothers died. 

4. The death rate of babies of primigravidas was almost twice that of 
babies of multigravidas. 

5. The station of the presenting part at the time of prolapse influ- 
enced the fetal mortality rate as follows: at inlet 66.6 per cent, at mid- 
pelvis 43.4, at outlet 37.5. 

6. The condition of the cervix at the time of prolapse influenced the 
fetal mortality rate as follows: Less than 5 cm. dilated 63.8 per cent, 
between 5 and 10 cm. 41.7, complete dilatation 36.7. 

7. Premature artificial rupture of the membranes for the elective in- 
duction of labor did not influence the incidence of prolapse of the funis. 

8. The average lengtli of the prolapsed cords was 73.0 cm. 

9. Among 545 patients with cords 75 or more centimeters long pro- 
lapse occurred with a frequency 6 times greater than among the entire 
obstetric service. 

10. The chance occurrence of a long cord is a prominent factor in 
the etiology of prolapse of tlie funis. 

11. Treatment is inadequate. It is stressed that: (1) It is important 
only if the baby is alive, (2) undue jeopardy of the mother is not justi- 
fiable in view of the poor fetal prognosis. 
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DISCUSSION 

DR. DAVID S. HILLIS. — It appears from the comparison of Dr. Mengert ’s figures 
•witli the record of tlie Cook County Hospital that this accident occurs more frequently 
in Iowa than it does in Illinois. At the Cook County Hospital in 9j581 deliveries 
of viable infants, prolapse of the cord occurred only 25 times. Three patients were 
admitted with prolapsed cord in which the baby was already dead, so that if these 
be excluded from our series 22 cases are left to be considered. The total mortality 
among these cases was three babies, i.e., 13.6 per cent. One fetal death occurred 
in a primigravida and two in multigravidas. In 20 cases the pelvis was normal, in 
one case it was contracted, and in one case it was a justomajor pelvis. There were 
11 breech cases, 10 cephalic cases, and one with transverse presentation. There were 
eight sets of twins and in these the prolapse occurred six times in the first twin and 
twice in the second. There were 15 floating heads at the time of prolapse, while in 
3 cases the head was in midpelvis and in 4 below the spines. Cervical dilatation 
was less than 5 cm. in three cases, 5 cm. or over in four, and complete in 15 cases. 
Eighteen cords prolapsed at the time of rupture of the membranes, twice at the time 
of expulsion of the bag in placenta previa. One occurred twelve hours after rup- 
ture of the membranes, and one twenty-four hours after rupture. In 16 cases the bag 
of waters ruptured spontaneously, in six there was artificial rupture. In 10 cases of 
the '22 the bag of waters ruptured before entrance to the hospital. 
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The management of these cases was as follows: In one a Voorhees’ hag was in- 
serted after replacement of the cord, which was followed by spontaneous delivery 
of a live baby. Low forcejis jdelded a live baby in one case. In 9 cases there was 
an extraction of the breech witli one death. Version and extraction was performed 
in three cases with one death. A Braxton Hicks’ vcr.sion was carried out in one case 
of placenta previa with loss of that baby. Spontaneous delivery occurred in four. 
The cord was replaced, Trendelenburg po.sition used and breech extraction employed 
in one case; version and extraction and Diihrssen’s incision on S cm. cervLv were 
undertaken in 1. Finally in 1 case spontaneous delivery followed the replacement 
of the cord, the pushing of the head into the pelvi.= and the Trendelenburg position. 

The circumstances associated with the prolapse were those: Spontaneous rupture 
of the bag of waters in breech in seven cases; forelying cord and spontaneous rupture 
of bag of waters in 3; floating head, early spontaneous rupture of bag of waters 
in 3; artificial rupture for delivery of breech in 2; artificial rupture, insertion of 
bag and prolapse with expulsion of bag in 2; artificial rupture of bag of waters 
for bleeding in 2; membranes ruptured twelve liours, not in labor, prolapse at time 
of complete dilatation in 1; transverse prc.scntation with ruptured bag of waters 
in 1; prolapse when head pushed up for manual rotation in 1. 

The attending staff at Cook County Hospital is practically unanimous in the 
opinion that an intact bag of waters is a most valuable aid in the successful termina- 
tion of labor, and the general policy of the clinic is to preserve the bag of waters until 
the cervix is completely dilated. Prevention of prolapse of the cord is only one of the 
reasons for this practice. Artificial rupture is performed only for the induction of 
labor in the most urgent cases, as in threatened eclampsia, and for the intraovular 
introduction of a bag or the treatment of marginal placenta i)revia. 

In 14 cases, in the scries reported, premature artificial rupture of the hag of 
waters preceded the prolapse, and in five instances, the cord prolapsed immediately 
after the bag of waters was ruptured. The question naturally arises, what would 
have happened to these 14 cases if the bag of waters had not been prematurely rup- 
tured? Does the advantage expected from the artificial rupture of the bag of wa- 
ters fully justify the risk? 

DE. 0. C. DEAA. — At the Presbyterian Hospital in Cliicago during the last six 
years we have delivered 5,035 mothers, with the occurrence of prolapse of the 
cord in IS, giving us an incidence of 0.35 per cent as compared with Dr. Mengert’s 
figure of 0.66 per cent. The etiologic factors in our series appeared to be a large 
baby, in six instances, and a contracted pelvis, in one instance. There were bag 
inductions in 3 cases and transverse presentations in 2 instances. There were 5 
cases of breech presentations, and 2 twin pregnancies. The length of the cord 
was stated in only 3 cases in each of wliich it was noted to be abnormally long. 

The method of treatment in our series was usually immediate delivery, because 
as a rule the cervix was completely or almost completely dilated. Version and ex- 
traction was resorted to in 10 cases; simple extraction of a breech presentation in 
5 instances, and normal delivery occurred in 2 case.s after replacing- the cord. 
There was one forceps delivery. 

The fetal mortality was quite interesting, in that the gross uncorreeted mortality 
was 38 per cent. If we eliminate the previable babies the gross mortality was 22 
per cent, wMch compares favorably with Dr. Mengert’s series in which the gross 
fetal mortality corrected was 46.6 per cent. Tlie main di.fference in the two series 
as we have tried to studj' them is first, the, percentage incidence of prolapse of the 
cord, and second, the infant mortality. 

Rupture of the membranes for induction of labor appears to be an important 
etiologic factor in producing prolapse of the cord. In Dr. Mengert’s report of 58 
cases of prolapsed cord, the membranes were ruptured artificial!}' 21 times and yet 
one gathers the impression that he does not consider it of major etiologic impor- 
tance. 

Further as to fetal mortality it is obvious that the cord cannot prolapse until 
the membranes are ruptured, and second, tlie fetal mortality is lower with the 
greater dilatation present at the time of prolapse. So it seems that maintaining 
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the integrity of the membranes until they rupture spontaneously or until the cervix 
is sufficiently dilated that the descent of the head can be controlled so as to pre- 
vent prolapse of the cord is the better plan. As we have shown, practically all of 
our patients were deliverable at the time the membranes ruptured either artificially 
or spontaneous!}'. 

DB. BUDOLtPH "W. HOLIMES. — There are two tj’pes of cord prolapse: one, the 
forelpng cord before the membranes are ruptured, and the other the technical pro- 
lapse after the membranes have I'uptured. In the former an exaggerated Trendel- 
enburg position may cause a recession of the head from the inlet, will obviate the 
risks of funic compression, and may permit the cord to float upwards into the uterine 
cavity for the specific gravity is slightly higher than that of the liquor amnii. In 
the meanwhile, preparations may be made for the introduction of the bag' out- 
side of the membranes, the one place where such procedure is permissible. IVlien 
such artificial dilatation has progressed sufficiently for the introduction of the hand, 
the hand should repose the cord, rupturing the membranes if they have fortunately 
withstood the bag pressure, and the cord hung over the buttocks and leg that it 
may not prolapse again. 

After there is a true funic prolapse, the Trendelenburg posture is equally neces- 
sary in order that pressure may be diminished while preparations are being made 
for some other recourse: First, manual reposition if the dilatation permits it; if 
not, then the replacement by the method Dr. Caiy employs may be successful at 
times, though forty years ago this method was discarded by myself on account of 
the difficulties and failures. liHiere conditions permitted it, I have always felt 
version was the one most likely to bring success, , but under any circumstance fetal 
mortality necessarily must be high. I have never felt that cesarean section was in- 
dicated for this condition, for the danger of infection from drawing the prolapsed 
cord through the uterine incision is to be remembered. If a section be done, before 
the fetal extraction, the cord must be clamped at the navel, and cut: when the in- 
fant is delivered the cord must again be cut at the placenta, and the cord then ex- 
tracted through the vagina. Cesarean section should not be recommended for gen- 
eral practitioners or general surgeons, the mortality being what it is. 

DB. !MENGEBT (closing). — Dr. Hillis has stressed the low incidence of prolapse 
of the cord on the service with wliich he is connected and has implied that artificial 
rupture of the membranes had something to do with our high incidence. If we 
take out the 14 cases of premature artificial rupture from the 58 cases of pro- 
lapse, 44 instances remain, which still represents twice as many as on Dr. Hillis’ 
service. 

One of the main purposes of this paper was to discuss the long cord and to stress 
that it is a factor over wliich we have no control in the etiology of prolapse. What- 
ever one believes with regard to the benefit of an intact bag of waters during labor, 
I do not believe that its rupture is by any means the whole story or even a major 
part in the etiology of prolapse of the funis. 

Dr. Draa has emphasized the comparatively low mortality rates at the Presbyte- 
rian Hospital. In reply, I might point out that most of our deliveries are done by 
students and rotating interns. The interns rotate two months on our service and 
are supervised by an assistant resident who is in the early years of his training. 
I think it- is understandable that in the excitement of the moment operations are 
done which might be avoided by men of mature experience. 



EPIDEMIC INFECTIOUS DIARRHEA OF THE 
NEWBORN INFANT*' 


R. S. Cron, M.D, F.A.C.S., H. W. Shutter, M.D., and 
A. H. Lahmann, ]\I.D., F.A.C.S;, Milwaukee, Wis. 

E arly in September of 1938 a tragedy in tlie form of an epidemic 
of infectious diarrliea occurred in the overcrowded nursery of tlic 
Milwaukee Hospital. The epidemic Avas scA'ere and many infants died, 
Avith discouragingly feAv recoveries. It Avas not checked until the 
maternity floor Avas closed and renoAmtcd. 

Epidemic diarrhea of the neAvborn is a unique disease entity. Its 
clinical picture is tliat of a scA-ei'e intestinal intoxication.. It is accom- 
panied by Avatery yelloAV stools, abnormal distention, precipitous loss 
of Aveight, droAvsiness, marked dehjMration, toxicity, and shock. 

EPIDEJIIOLOGY 

The prevalence of this epidemic form of diarrheal disease among newborn 
infants is reflected in Ne^v York’s infant luortalitj" statistics. Frant and Abram- 
sons show that although a satisfactorj' reduction has been CA’idenced in death 
rates from all causes among infants from one month to one year of age, an 
anal}’sis of the A'ital statistics of Ncav York City proves tliat little has been ac- 
complished in effecting a suitable lowering of the death rates among infants 
in the neonatal period. In fact, as far as diarrheal deaths are concerned, the rate 
shows a steadj' ascent in mortalitj' among ncAvborn babies during recent j'ears. 
Frant and Abramson attribute this increased mortalitj' to the previously unrecog- 
nized clinical entity, namelj' epidemic diarrhea of the newborn infant. They 
haA'e followed twenty-three outbreaks similar to our own in fifteen hospitals 
giving maternity care. From Julj', 1934 to July, 1937, they have followed, the 
postnatal course of 4,594 live born babies. Among these, 711 cases, or 15.5 per 
cent, developed the disease. Nearlj' one-half or 335 of those infected died. The 
av^erage mortality rate for the 4,594 babies studied was 7.3 per cent. In our own 
epidemic 39 infants, 31 full term and 8 prematures, Avere either in or entered 
the nurserj' subsequent!}' to the onset of this epidemic. At that time or subse- 
quently thereafter 22, or 56 per cent, became ill and IS, or 82 per cent, of this 
group died. 

The following facts in regard to the disease liaA'e been found. . It occurs 
during the first tAA'o or three Aveeks of life and attacks both sexes of any race or 
nationality. Older children and adults' coming in contact with the affected in- 
fants do not contract the disease. On the other hand infants with A'ery little 
acquired immunity are most susceptible to it. There is no relationship between 
the disease and the state of nutrition of the infant, although immaturity and 
prematurity lower the infant’s resistance. The disorder has been recognized 
onty in cities of the United States and countries lying Avithin the North Tem- 
perate Zone. 

In our epidemic, the probable source of infection was traced to the father of 
one of the deceased babies who A'isited the mother during a nursing period. At 
that time he was conA'alescing from an acute coryza and diarrhea. The baby 
on its sixth neonatal day, AA'hich aa'us forty-eight hours folloAving the father’s visit, 
appeared ill, was immediately isolated with special nursing care, and it died in 

♦Presented at a meeting of the Chicago Gynecological Society, February 16, 1940. 
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fortj'-eight liours. Because infectious diarrliea was suspected the entire obstetric 
floor was closed the same day and 23 apparently healthy babies discharged from 
the hospital while three infected ones were transferred to the pediatric department. 
Seven infants under isolation technique remained in the nursery. 

During the following week 14 of the 23 infants who had been discharged were 
readmitted. All of these and the remaining 7 infants were isolated in private rooms 
with special nursing care and various pediatricians in attendance. The 7 mentioned 
above and 11 of the 14 readmitted infants contracted the disease and died. 

According to the literature, no differences are evident in the frequency of the 
disease among either breast or artificially fed infants. This distinction is no longer 
so sharply defined because of the present practice of giving supplementary feed- 
ings to nearly all newborn infants. In our epidemic, 18 of 25 babies who were 
being fed on formulas, the day the obstetric floor was closed, died. All of these 
babies had been residents of the nursery for from three to twenty-eight daj's. The 
other 7 babies who did not contract the disease were in the case of two, inhabitants 
of the nursery for three days, one for two daj's, and the remaining 4 were born 
the day the nurseiy was closed. Six babies, ages seven to fourteen days, who re- 
ceived breast milk and one formula feeding, and 8 more, ages seven to eleven 
days, who obtained breast milk after having been on formulas for three or four 
days, either did not contract the disease, or if they did, survived their illness. 
Two babies who were discharged three or four da}'s, respectivelj', before the 
ward was closed subsequentlv developed the disease. From the above facts it 
is evident that the formula-fed babies died while the breast-fed ones survived, 
although all babies received some formula. 

Formula-Fed BaMes 
Died 18 Ages, 3-28 days 

Lived 7 Ages, 1-3 days 

Breast-Fed BaMes 
Died None 

Lived (j Ages, 7-14 days 

Formula- But Subsequently Breast-Fed- Babies 
Died None 

Lived 8 Ages, 5-11 days 

PATHOLOGY 

Autopsies were pei’fonned upon 10 of the 18 babies that died in Milwaukee 
Hospital. One-half, or 50 per cent, of these infants were premature.' Marked 
dehydration and emaciation was the most conspicuous finding in 14, or 87 per 
cent. Acute enteritis was the most common lesion in 87 per cent, and pneumonia 
was next most frequently found, although it predominated over all other findings 
in only three of the babies examined. Often the pneumonia was the result of 
aspiration of food. In two of these, pneumonia was undoubtedly the cause of 
death for there was no evidence of enteritis. 

PHYSIOLOGY 

Diarrhea is a common disorder and is manifested in a great number of diseases, 
some of which are not primarily gastroenteric. Increased peristalsis and in- 
creased frequency of evacuation of the intestines occur in most febrile diseases, 
especially respiratory infections, in toxic or altered metabolic states, such as 
uremia and acidosis, expo.sure to high or low external temperatures, and in certain 
tjq)es of allerg}^ Diarrhea in early infancy is of special significance, because the 
younger the child the greater are the consequences of the loss of water and 
electrolytes. 

Loss of weight is largely due to dehydration of the body. Water and salts 
are lost in large quantities from the interstitial spaces, and the plasma volume 
is reduced. The mo.st important cause of the production of acidosis is un- 
doubtedly severe loss of base in the stools. If there is inadequate renal function, 
sufficient acid is not secreted by the kidneys and compensation is not provided. 
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Clauson has shown tliat in conditions of dehydration lactic acid in the blood 
nia}' be greatly increased. 

In diarrhea much of the carbohj’drate undergoes fermentation with the produc- 
tion of the lower volatile fatty acids. Acids with Ic.ss than twenty carbon atoms 
can be recovered from the stools in increased amounts. These were formerly 
called irritants and thought of as an etiologic factor, but recently this has been 
shown to be doubtful. Altered chemical conditions, especially in the duodenum, 
which normally is sterile, permit abnormal amounts of bacterial growth. It is 
suggested by Plantenga and .Iordan that these organisms elaborate toxic products. 
The absorption of foodstuffs is inadequate due to rapid peristalsi.s, and possibly, 
also, to an inability of the intestinal epithelium to absorb them. 

Protein metabolism is veiy little affected, but fats and carbohydrates are 
considerablj' so. Much of the fat intake is found in the stool, mainly in the 
form of mineral fat. Carbohydrates are absorbed poorlj', and the residuum is 
fermented, and the products of fermentation can be recovered from the stool. 

Besides loss of water in the stools, a loss of minerals is also important, espe- 
cially sodium, potassium, and chlorine. Acidosis results if elimination bj' other 
organs of the body is insufficient. 


BACTERIOLOGY 

Bacteriologic procedures have failed to discover a common etiologic agent. It 
seems apparent that the bacteriologic studies of infectious diarrhea in the new- 
born present a special problem. It is evident that infants are nonresistant to 
organisms which are of little or no virulence to the adult. It is probable that 
infection in the newborn infant often has its origin in adults with mild diarrhea. 
The hemolj-tic streptococcus was certainly the most common one isolated. From 
the stools it was cultured in all 16 cases studied. Blood cultures .showed it twice, 
and, in throat cultures taken on 14 affected babies, it appeared in 100 per cent 
of the cases. 

Post-mortem bacteriology also showed a prevalence of hemolytic streptococcal 
infections. Cultures of peritoneal fluid made on 13 babies showed this organism 
in 10 or 77 per cent, negative in 2 or 8 per cent and a mixed infection in the 
remaining one. Blood cultures revealed hemolytic streptococci in 2, or 14 per 
cent, gram-negative bacilli in 2, or 14 per cent, and pneumococci in 1, or 7 per 
cent. One lung culture showed hemolytic .streptococci. Blood cultures were 
negative in 9, or 64 per cent. 

SYMPTOMATOLOGY AND FINDINGS 

At times the condition was preceded for one or two days by prodromal .sj'inp- 
toms such as occasional vomiting, arrested weight gain, listlessness, and refusal at 
feedings. More often, however, the onset was acute and the clinical picture rapid 
in its course. A health}' robust baby within twenty-four hours would appear 
shocked and prostrated. The incubation period varied from forty-eight to ninety- 
six hours. 

Diarrhea was usually the symptom presented in the beginning. The stools were 
increased in frequency to four and five daily. Consistency was good except that 
now and then a loose stool was passed. Soon, however, the frequency of the 
stools increased and finally they became only loose and water}-. Usuall}-, the 
stools were yellow, and occasionally greenish in color. The stools contained 
no curds or blood but occasionally mucus. Some of our b.abies were passing as 
many as seventeen stools a day. 

Loss of weight was second in appearance. Even babies who had only a mild 
attack of diarrhea lost considerable weight due to dehydration. The mucous 
membranes were dry, there was loss of skin turgor, the eyes were sunken, the 
facies wrinkled, the fontanels .sunken, the abdomen retracted, and the color 
cyanotic and then ashen gray, and a mental torpor with a feeble cry was present. 

The temperature might be slightly elevated from 99° to 100° F. Occasionally, 
those with complications ran a fever as high as 103° or 104° F. Some of the 
babies even showed a subnormal temperature. 
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Distention was frequentlj' present. Loss of appetite was a common symptom. 
Vomiting frequentlj' occurred witli regui’gitation of food and subsequent aspira- 
tion of it into the bronchi, resulting in a pneumonia. A very few of the babies 
exhibited peristalsis. 

TREATSIENT 

As far as treatment of the really sick babj* was concerned, results were uni- 
formlj' disappointing. In general, the infants did not respond satisfaetorilj’ 
to the recognized modes of therapj' in diarrheal disorders. The usual measures 
of replenishing the dehj'drated tissues, nourishing the patient, alkalinization, 
restoration and maintenance of mineral balance, and putting the bowel to rest 
were utilized. 

A few of the special measures which were tried were the administration of a 
solution of 0.8 Gm. of sulfanilamide in 100 c.c. of normal saline subcutaneouslj' 
in doses of 25 c.c. twice dailj' or 1 gr. of prontjdin or 1 c.c. of neoprontosil given 
orallj". These were rather heroic measures, and it is doubtful if they were of 
benefit to the infants. Transfusions of blood from donors who had taken 60 gr. 
of sulfanilamide in the twentj’-four hours just prior to the giving of blood were 
also used. Convalescent serum was another agent used, but its efficacj' could 
not be determined because numerous other agents were also being administered 
at the same time. The same was true of diplococcic filtrate and autogenous 
vaccine. 

In the Milwaukee epidemic, breast milk was found to be an important adjunct 
in the treatment of infantile diarrhea. Not until the epidemic was well ad- 
vanced was it possible to obtain a sufficient supplj' of mother’s breast milk for 
these infants. Upon appeal to the Chicago Commissioner of Health, Dr. Bundeson, 
an ample supply was shipped to Milwaukee dailj'. Babies nursed upon human 
milk from the time of their birth were the onlj' ones who either escaped or sur- 
vived the epidemic. 

Control measures employed prior to the outbreak of the epidemic were the 
usual ones laid down for the care of the infant from birth to its entrance into the 
nurserj' and thereafter. The basic principle involved was that everj-ihing 
coming in contact with the baby’s mouth or nose should be in a surgically aseptic 
condition. 

In all probability the simplest solution of this problem is the dispersion of 
the nurserj'. Spivek suggests an increasing degree of dispersion and safety 
bj' using: (1) cubicle units each completelj' equipped; (2) nurseries of no more 
than three or four beds to be closelj' associated with a similar number of 
maternal beds; (3) newborn infants housed in rooms adjacent to or in the 
mother's room; (4) hospital delivery and discharge within forty-eight hours, and 
(5) the ultimate of dispersion, frank home delivery. 

Since the epidemic of 1938, the nursery at Milwaukee Hospital is being main- 
tained under very strict precautionarj' measures. Overcrowding has been avoided 
and the nursery has been broken up into three divisions. Two are located on the 
third floor and will be designated as nurseries “A” and “B,” and a third is on 
the fourth floor which accommodates any overflow and will be called nursery 
“C.” Both nurseries on the third floor have been equipped with air-conditioned 
cubicles. Nursery “A” accommodates 18 cubicles while nursery “B” which 
is completely air conditioned in itself -contains 12 similar air-conditioned cubicles. 
There are no cubicles in the fourth floor nurserj' but there is available 4,446 cubic 
feet of space for 12 cribs. An isolation room is maintained in another section of 
the hospital for the care of infected or suspected babies. 

The cubicles can best be described by studying the illustration (Pig. 1). It 
is noted that air is sucked in through a filter in the top, and that the baby is com- 
pletely isolated bj' glass partitions and front window. All clothing is stored 
in cabinet below. The babies are fed their formula, bathed, and diapered by the 
nurse without being removed from the cubicle or crib. The danger of contamina- 
tion from the dressing or diapering table is thereby avoided. Each baby is 
carried individuallj' and not in a conveyer to its mother. Special nurses and of 
course visitors do not enter the nursery. Attending phj’sicians and nurses wear 
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caps, masks and gowns in the nursery. Nurses liaving skin infections and colds 
are excluded from the nurser}'. Throat cultures .should he done on all nurses be- 
fore they begin nursery service. The importance of hand washing is stressed 
especially between babies, before feedings, and after changing diapers. 

All formula is prepared, bottled, capped, and labeled in a laboratory adjacent 
to nurseries “A” and “B" by a graduate nurse who has no other duties. 
Of course all equipment and bottles are autoclaved. 



Fig. 1. 


Children are not permitted on the maternitj’- floor. Visiting should be dis- 
couraged, and during nursing hours is forbidden. Sitting and laying of outer 
garments on beds by visitors is discouraged. 

All infants’ records are kept at a desk outside of the nurseries. With this 
arrangement and the necessity of the attending phj^sician donning cap, mask, and 
gown before entering the nursery, traffic' in and out is reduced to a minimum. 

The efficiency with which air conditioning and isolation by means of cubicles 
has reduced the possibility of air-borne infections is amply illustrated by the 
results of exposing culture plates. Open Petri dishes containing media for the 
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growth, of hemolytic and nonhemolytic streptococci were left for a fixed period 
of time in occupied and unoccupied cubicles and in all of the nurseries. They 
were then incubated and the colonies counted. The most striking finding was 
the comparatively high count found in nursery “A.” There nursing activity is 
the greatest and the air unfiltered. Three to ten times as many organisms were 
present in comparison to findings in a smaller air-conditioned nursery “B” 
directly across the corridor. The cubicles, however, in both nurseries showed 
similar minimal bacterial growths, demonstrating that the filter of the cubicle 
can reduce the air-borne infections satisfactorily. It was found that unoccupied, 
recently cleaned cubicles and cubicles with recentlj' changed filters had the lowest 
number of organisms. In nurserj* “C,” where crib space is the maximum and 
activity the minimum, bacterial counts were no higher than those found in the 
cubicles. Nonhemoh’tic streptococci were found about ten times as often as 
were the hemolytic tj’pe. 


SUMMARY 


1. Epidemic infectious diarrhea is a definite entity. 

2. The disease is extremely contagious. More than one-half of the 
infants exposed to the infection contracted the disease. 

3. Aeute enteritis and pneumonia were the most common pathologic 
findings. 

4. Bacteriologic studies showed that the most common invading organ- 
ism was the hemolytic streptococcus. The average incubation period 
for development of symptoms varied from forty-eight to ninety-six 
hours. 

5. The severity of the infection was illustrated by the rapid progress • 
of the disease and its concomitant very high mortality rate, namel}’-, 82 
per cent. 

6. Only formula-fed babies died. Breast-fed infants either did not 
contract the disease or if they did were able to conquer the infection. 

7. Treatment was unavailing except for the feeding of mother’s milk. 

8. The small nursery with air-conditioning unit permits the gro%vth 
of the Tniuimum number of air-borne bacteria. 'Air-conditioned cubicles 
in large nurseries accomplish the same thing but cubicles add the 
important factor of isolation to the protection of the baby. Manj’' small 
air-conditioned units containing individual cubicles with a completely 
isolated formula kitchen are the ideal set-up for the modern hospital 
nursery. 

CONCLUSIONS 


Tremendous immunity and therapeusis are conferred to a nursling 
by the feeding of mother’s milk. Since the epidemic, a strenuous effort 
has been made to increase the incidence of breast feeding. 


Grateful acknowledgement is made to Dr. C. J. Allen for material used in this 
paper. 
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THE EFFECT OF THYROID ON STERILITY IN NORMAL 
AND HYPOTHYROID FE]\IALES 

L. B. WiNKELSTEiN, M.S., M.D., New York, N. Y. 

(From the Gynecological Department of the Stuyvesaiit Polyclinic and Hospital) 

I NTERRELATIONSHIP bel.ween the tliyroicl gland and gonadal 
function lias long been suspected (IMai'ine' and Achneur-), and a 
large amount of data correlating sterility with cretinism and myxedema, 
in both males and females, has been accumulated. iMoreover, milder 
conditions of hypofunction of the thyroid gland are thought also to be 
a factor especially wliere no other demonstrable patbologj' exists. This 
latter fact was first suggested by Litzcnlierg" who demonstrated that 45 
per cent of those liaving a low basal metabolie rate were sterile. Like- 
wise, Rowe'* also showed tliat abnormal thyroid function is associated 
with sterility in over 30 iier cent of a scries of 2,549 cases. Although 
Berkman® and Hutchens” warn that a low basal figure is not always in- 
dicative of thyroid dysfunction (but should be considered as an indica- 
tion of some metabolic or endocrine disorder), many" have recommended 
that thyroid extract be given routinely, even to tliose with a normal basal 
metabolism, feeling that this is a valuable adjuvant because of its stimu- 
lating pi’operties. 

The present investigation was undertaken, to determine the efficacy 
of giving desiccated thyroid to a group of sterile women, whether or 
not demonstrable thyroid hypofunction Avas present. 


aUATERIAL. 

All patients, with few exceptions, ivere from tlie service of an active gyne- 
cologic clinic. They represent a fair cross section of the reproductive span of 
the average female, the youngest being 21 years, the oldest 40 years of age; 
The average for the studied group of cases was 29.9 years at the time treatment 
was started. 

In all, 71 cases with a normal or lowered basal metabolism were investigated, 
of which only 16 were selected for the present study. The latter were chosen 
because, as far as could be determined, they were entirely free from all pathologic 
processes, the correction of which might possibly have been effective in relieving 
the sterility. Thus, for example, one case, presenting clinical evidences of hypo- 
thyroidism, was excluded, because of a second degree retroversion and an endo- 
cervicitis. 

It was felt, therefore, that the 16 selected cases might demonstrate the efScacy 
of thyroid therapy, since all other known factors which might be instrumental 
in producing sterility were eliminated. 

Ho patient was considered as sterile until at least one full j-ear had elapsed 
after marriage, during which time, notwithstanding normallj' frequent sex rela- 
tions and the absence of contraceptive devices, pregnancy had not occurred. 
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JIETHODS 

After taking a complete liistory, a thorough physical examination was made, 
at which time all endocrine stigmas were carefully noted. Laboratorj’- analj'ses 
consisted of complete blood counts and chemistry; routine smears for the gonococcus, 
and hanging drops for the Trichomonas vaginalis; urinalysis; Wassermann; and de- 
termination of the basal metabolic rate. In those instances where repetition of 
the basal rate was deemed necessary, the lower, or lowest figure was considered 
as most correct. 

Wherever possible, either a fresh or a condom specimen of the husband’s 
seminal fluid was examined. Spermatozoa counts, number of abnormal forms, 
compatabilit}^ with the endocervical mucus of the wife (Kurzroeks) and duration 
of viability were recorded. 

Since occlusion, spasm, or stricture of the Fallopian tubes is one of the largest 
single mechanical factors causing sterility, the presence of this pathology would 
have to be eliminated. Therefore, in most cases, tubal insufflation was per- 
formed according to the technique of Bubin.a 

Desiccated th 5 'roid (IJ.S.P.-X) was given each patient, starting with 1 gr. 
per day and increasing the dose O-.i to 1 gr. per day at semiweekly intervals, until 
a maintenance tolerance was reached. Constant checks for changes in blood 
pressure and pulse rate, for the appearance of fine muscular tremors, and for 
the presence of urinaiy sugar and albumin, especially where a normal metabolism 
was present, were made at frequent intervals. The basal rate was often re- 
checked after thyroid had been given for four to five weeks, and by adjusting 
the dosage, the rate was kept between a -flO per cent and a -{-20 per cent; i.e., at 
or just above the upper normal limits. If weight loss was desired, a low calorie 
diet was given, but no patient was advised to lose more than 2 to 2.5 pounds 
per week. 

Thyroid was continued indefinitely at optimal dosage, and as soon as preg- 
nancj' was definitelj" established, the amount was readjusted. This readjust- 
ment was a reduction in amount, as pregnancy progressed, from one-third to 
one-half the maximal prenatal dose, since Baerio and Cornell^ have shown that 
the basal rate increases from 25 to 35 per cent above the normal as term is 
approached. Medication also was continued during pregnancy, as prophjdaxis 
against abortion, a. 12 . « and because it was felt that the strain, even with a 
mild thyroid deficiency, might lead to toxemia.«-iG 

RESULTS 

Since the 16 cases, selected from the entire series, were free of pathology, they 
may be taken as a criterion of the efficacy of thyroid therapy in relieving 
sterility. These cases, accordingly, were classified into two separate categories, 
9 patients who successfully conceived (Group A) and 7 who remained sterile 
(Group B). A complete summary of the findings for these two groups is presented 
in Tables I and II. 

Examination of these tables reveals certain facts, which require further 
elucidation; 

Menses.—Menstrual disorders were common, but more so in Group A, where 
77 per cent sufTered from abnormalities of the flow itself. In 7 cases clots were 
noticed. Menorrhagia was present in 3 cases, dysmenorrhea in 4, and oligo- 
menorrhea in 1. One patient (6-A) who had been sterile for fifteen years, and 
who was under treatment solely for obesity and mild menopausal complaints, 
stated that, although her cycle was perfectly normal, the amount of flow had de- 
creased considerablj" during the twelve months preceding treatment. In Group B, 
71 per cent had menstrual disturbances, 2 complaining of menorrhagia, 3 of 
dysmenorrhea, and 1 of oligomenorrhea. 

Irregularitj'" in the ej'cle itself was far more marked in the A group (55 per 
cent). Since periods varied from nineteen to forty-six da 3 's, no definite rhythm 
could be established in 4 cases (2- A, 3- A, 4-A, and 5-A). In Group B this 
particular abnormality was encountered less frequentlj' (14 per cent), only one 
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*In all cases blood counts, urinalyses, Wassermann reactions and semen analyses were normal. 

fThis patient took 12 gr. of thyroid per day for 11+ months; through error dosage was doubled (2i gr. per day) for 2+ montlis- 
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Table Y. Causes op Death 


Uremia 


30 

Hemorrhage 


13 

Ante partum 

5 


Post partum 

5 


Cerebral 

1 


Liver 

1 


Skin (purpuric) 

1 


Acute heart failure 


3 

Acute yellow atrophy 


2 

Single cause 


40 cases 

Combined causes 


4 cases 


There were also 4 cases of post-partum hemorrhage and 3 of the patients showed 
hemorrhage in unusual situations, including the brain, liver, and tlie skin in the 
form of purpura. 

More emphasis should be placed on hemorrhage and shock when considering 
chronic nephritis. 

The liver and heart are also damaged in this disease as shown by 2 eases of 
acute yellow atrophy, 1 of massive hemorrhage of the liver, and 3 cases of acute 
cardiac dilatation. 

METHOD OF DELIATSRY 

In severe chronic nephritis termination of the pregnancy is the indicated treat- 
ment. In this series termination was advised twenty-seven times; in 5 cases the 
advice was refused and in one case spontaneous delivery occurred before induction 
could be started. 

Eight patients were delivered by cesarean section (7 abdominal and 1 vaginal). 
Thirteen had induction of labor, of which 7 delivered spontaneously, 3 by version, 
2 by forceps, and 1 by therapeutic abortion. 

The need of relief in these recognized desperate cases accounts for the high inci- 
dence of cesarean section. Three cesarean sections were performed after conserva- 
tive treatment failed ; 1 was for premature separation of the placenta and 4 because 
of the severe toxemia which required prompt termination of the pregnancy. 

Table VI. Method of Delivery 


Abortion 


3 

Normal 


17 

Version 


o 

O 

Forceps 


2 

Cesarean section 


7 

Vaginal cesarean section 


1 

Undelivered 


10 

Induction 


13 

Puncture membranes 

6 


Medical 

O 


Pack 

1 


Bag and pack 

1 


Puncture and bougie 

1 


Dilatation and evacuation 

1 


Including cesarean section total number 

of pregnancies 

terminated is 21. 


Table VII. Babies 


Boax alive 

STILI.BOUN 

MED 

UKDELIVERED 

UNKNOWN 

14 

11 

5 

10 

4 


Infant mortality rate 

68 per cent. 
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Hypertension was tlie one sj’mptoni common to all and is rightly accepted as the 
chief and earliest symptom. The majority (32 cases) had a systolic pressure be- 
tween 140 and 200 . Two had pressures as higJi as 300 and over and only two had 
a pressure between 130 and 140 when first observed. One of these died of adherent 
placenta, post-partum hemorrhage, and shock. The other showed a rising pressure 
which reached 204 at delivery when she developed eclampsia, coma, uremia, and 
died ten days post partum. 

Table IV. Prequenct op Symptojis 


Hypertension 


44 

Edema 


36 

Ascites and hydrothorax 

1 


Pulmonary 

1 


Cerebral 

1 


Coma 


34 

Convulsions 

22 


Albuminuria 


33 

Headache 


28 

Nitrogen retention 


23 

Nausea and vomiting 


21 

Obesity 


20 

Amaurosis 


20 

(Eye grounds exaiiiined in 8) 
Hemorrhage 


13 

All but five showed 

convulsions and coma 



Edema was the next most common sjunpiom and usually generalized over the 
body. Pulmonary and cerebral forms "were probably more common than actually 
noted, but hydrothorax and ascites were unique. 

Coma and convulsions were almost as common as hypertension; in fact, there 
were only 5 deaths in which neither convulsions nor coma occurred. These excep- 
tions were due to: 


1. Post-partum hemorrhage and shock following cesarean section. 

2. Cesarean section followed by anuria and fever. 

3. Retained placenta ndth death under anesthesia. 

4. Cerebral hemorrhage, post partum, in a mild nephritic with a blood pressure 
of 150/100. 

5. Acute cardiac dilatation five days post partum. 

Albuminuria, although not common to all, was one of the most significant signs. 
It developed early, even before hypertension in three cases, and was a persistent 
danger sign. 

Headache, gastric symptoms, and nitrogen retention were all observed as late 
symptoms and need no comment. 


Obesity was present to a remarkable degree and far out of proportion to the 
usual occurrence. Pour patients weighed more than 200 pounds. Twenty were 
noted as obese, 7 as average, 4 as thin. In 13 there was no record of weight or 
comment as to size. This high incidence of obesity , would suggest a serious dis- 
turbance of metabolism and the endocrine system as an underlying cause of chronic 
vascular and kidney disease. 

Eye grounds were rarely studied ; the ophthalmoscope was used only eight times 
although amaurosis was recorded in 20 cases. This is an error on the part of the 
attending physician. The presence of retinitis or hemorrhage will show at once 
the seriousness of the case. 


Uremia was the cause of death in the great majority, but hemorrhage was a 
common complication (13 cases). This is primarily due to the effect of nephritis 
^ abortion (3 cases), miscarriage (1 case), premature pla- 

cental separation (3 cases), and placenta previa (1 ease, probably frank bleeding 
of premature separation). ® 
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2. If this fails or the case is severe the pregnancy should be terminated 
to save the mother’s life. 

In order to evaluate the severity of the disease, the following studies 
should be made: (1) Blood pressure; (2) weight; (3) physical exam- 
ination for edema and cardiac damage; (4) fluid intake and output; 
(5) urinalysis; (6) renal function tests: (a) Fishberg concentration 
and (b) fractional phenolsulphonepbthaleiii test as described by 
Stander; (7) eye ground examination; and (8) blood total nonprotein 
nitrogen for nitrogen retention. 

These are simple standard examinations that can be done by any 
physician, with the exception of the single blood chemistry estimate, and 
will give information of ample degree of accuracy to indicate termina- 
tion of pregnancy. They should be repeated as often as neeessaiy to 
reach accurate conclusions. 

The following may be listed as serious danger signs and positive 
indications for immediate interruption: 

1. Rapidly rising blood pressure or a systolic pressure of ISO or above. 

2. Amaurosis with retinitis or retinal hemorrhage. 

3. Persistent albuminuria, increasing in quantity. 

4. Nitrogen retention, nonprotein nitrogen above 45 mg. per 100 c.c. 

5. Increasing edema or marked edema that does not respond to treatment. 

6. Signs of cerebral irritation as persistent headache, gastric symptoms, epi- 
gastric pain. 

If coma and convulsions develop, then delay has been too long and 
the patient should be treated as an eclamptic. Careful study will bring 
about an early recognition of the serious sign before the disease reaches 
a desperate condition. 

In selecting the method for interrupting the pregnancy, two facts 
should be kept in mind: (1) the danger of hemorrhage, and (2) ne- 
phritics are more likely to develop shock than ordinary normal preg- 
nant women. 

The following methods are suggested: 

Firsi Trimester . — Abdominal hysterectomy where patient’s condition warrants the 
risk, otherwise therapeutic abortion with later sterilization. 

Second Trimester . — Puncture of membranes and bougie with later sterilization or 
abdominal hysterectomy if physical condition warrants the risk; although the bougie 
has a greater risk of infection, it is a surer method of induction. 

Third Trimester . — Puncture of membranes and medical induction using not more 
than 20 gr. (1.3 Gm.) of quinine or pitocin in onlj- 0.1 c.c. doses. 

If rapid evacuation is imperative, classic cesarean section. 

After coma and convulsions develop, the patient should be-treated as an eclamptic. 
Conservative measure.® .should be used, no surgery attempted, until she is out of 
her convulsive state, then the pregnancy terminated. 

SUMMARY 

The analysis of 44 fatal cases of chronic nephritis complicated by 
pregnancy shows that two-thirds of the primary mortality is prevent- 
able, of which two-thirds are due to lack of prenatal care and ignorance 
of the patient and one-third due to errors of judgment on the part of 
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AVOIDABLE FACTORS 

Fifteen of tlie cases were considered nonpreventable tragedies by tlie committee 
because the disease was too far advanced to save the patient. 

Twenty-nine, or 6G per cent, were thought to be avoidable. Nineteen (43 per 
cent) were due to the ignorance or indifference of the patient, usualty because she 
did not report for prenatal care or did not follow her medical advice as to proper 
bed rest, hospitalization, etc. 

Table VIII. Pkeventability 


Unavoidable 


15 

Preventable 


29 

Patient 


19 

Lack of prenatal care and ignorance 

14 


Eefusal to follow advice 

5 


Physicians ’ errors 


10 

Delay in proper treatment 

7 


Inadequate prenatal care 

1 


Neglect of a home ease 

1 


Error in surgical judgment 

1 


06 per cent avoidable, 43 per cent due to patient, 

23 per cent due 

to physician. 


Ten deaths (23 per cent) were considered due to an error of judgment on the 
part of the physician, chiefly because he refused to recognize the seriousness of the 
case. An example of this was the case of a para i whose condition was recognized 
at- the thirtieth week of pregnancy, and .she was hospitalized for tliree periods of 
nineteen, eleven, and eleven days, at the end of which time labor was induced. It 
was too late; she died of uremia eight days after the birth of the stillborn child. 
Two deaths were due to medical neglect and one to an error of surgical judgment in 
a case of premature separation of the placenta with hemorrhage. 

COMMENT 

These facts show the necessity for review of the oiistetric care offered 
our patients. Even in a serious disease like clironic nephritis most of 
the deaths are unnecessary and about one-fourth are due to errors of 
the attending physician. Therefore, the following schedule of study 
and treatment is offered as a minimum standard that will provide 
thoroughly adequate care. The object is to make it so practical that 
it can be used in a small hospital with minimum laboratory facilities 
as successfully as in a large institution with every resource. All but 
one of the studies can be done by a capable physician in the patient’s 
home. 

When the patient first reports for obstetric care, the history should 
elicit evidence of previous kidney or arterial disease, including repeated 
abortions. Usually the patient will volunteer the information before 
she is asked. She should also be observed for obesity; and if it is 
present to any great degree, she should be classed as a potential nephritic. 

Once the diagnosis of chronic nephritis is made it should be remem- 
bered that the essential pathologic lesions are vasospasm of the arteries 
and progressive kidney damage with secondary effects on the other 
organs as the liver, heart, and brain. 

There are only two methods available in the management of this 
disease : 

1. Rest, salt-poor and low-protein diet, and maintenance of fluid 
balance prevent edema and carry the pregnancy as far along as possible 
<0 obtain a viable child. 
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atteriosclcTOsis, the relationship was just the reverse, for it was a vasospastic dis- 
order which caused thickening and stiffening of the hlood vessels, and hence, was 
responsible for the arteriosclerosis. Just when we felt that we had emancipated 
ourselves from the idea that the kidney was responsible for hypertension, horv- 
ever, Goldblatt, by his very ingenious experiments on dogs, led us right back to the 
renal origin of hypertension. 

Views on the nature of kidney disease and the toxemia of pregnancy have run 
a similar circular course. Originally, it was held that toxemia was nephritic in 
origin and then gradually we came to the opposite conclusion, that the toxemia of 
pregnancy was not. of renal origin but instead that it arose from some unknown 
toxic source and resulted in damage to the kidneys. Largely through the efforts 
of Herrick and Tillman we learned that not only did the toxemia of pregnancy 
injure the kidneys but that more often it resulted in irreparable damage to the 
vascular system so that perhaps in one-half of all cases of toxemia of pregnancy, 
hypertensive-vascular disease would certainly follow within a period of a few years. 
Vet now Peters of Yale is once more insisting upon the importance of a renal 
lesion in the background of toxemia of pregnancy. He is particularly concerned 
with pyelitis and pyelonephritis as predisposing factors, but there is as yet no 
widespread clinical confirmation of his views. 

In regard to Hr. Paxson ’s suggestions about treatment I would raise one ques- 
tion in regard to limitation of protein. The restriction of proteins in patients with 
all forms of kidney disease is a hang-over from the days when we thought that 
protein was injurious to the kidneys. We have changed our ideas considerably in 
this regard and Strauss has even suggested in his recent study that instead of 
withholding protein from the patient who shows evidences of toxemia, proteins are 
necessary in large amounts. The same thing is true in kidney disease with a loss 
of a large amount of protein in the urine and a consequent depletion of the blood 
protein. Here proteins must be given in larger instead of smaller quantities than 
ncrmal. 

HE. OWEN J. TOLAND. — The third table showed that 40 women died of chronic 
nephritis but only 9 were primiparas. The presumption might be that in their 
previous pregnancies, most of the 29 multiparous patients showed some evidence 
of hypertensive disease. The easier place to have handled this problem would have 
been at the end of such previous pregnancies. I think it is merely a question of a 
few more years until abdominal sterilization will be offered routinely for such 
patients. 

HE. JAMES LEWIS. — I would like to ask what constitutes an unavoidable 
case. If the patient had adequate prenatal care and there was no delay in insti- 
tuting treatment, where was the unavoidable factor? 

HE. PAXSON (closing). — Fir.st, what is the unavoidable case? A woman with 
a systolic blood pressure of 150 delivered spontaneously and eight days later dies 
of cerebral hemorrhage, ought to be considered unavoidable. Unless you terminate 
all pregnancies with a blood pressure over I.'IO, I think you must consider that 
case as unavoidable. Then you will always have that group of women who prefer 
to stick by tlieir religious convictions. We class that as unavoidable, believing 
that a human being has the right to follow her religious belief on the subject. A 
case of premature separation of the placenta is another example; a woman witli a 
moderately ele-.ated blood pressure and slight evidence of chronic nephritis develops 
placental abruptio, is rushed to the hospital, and section is done, but she dies. I 
think that is unavoidable. 

I agree with Dr. Toland. Twenty-five of these women gave histories of one 
type or another suggestive of kidney and arterial damage. On the other hand, the 
others did not, and possibly a history of previous kidney damage would have been ob- 
tained could we have interviewed the patients before thej- died, but we only had hospi- 
tal data to go by, and some of the records were not as complete as they might have 
been. 
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the physicians. The chief error in medical care ivas failure to recognize 
the seriousness of the situation and failure to terminate pregnancy 
promptly. 

In addition to the usual symptoms of the disease, the frequency of 
obesity and hemorrhage is demonstrated as serious complicating factors. 
The failure to study eye grounds is noted with the recommendation 
that an ophthalmoscope should be part of the standard equipment of a 
maternity and that the eye grounds should he studied by the obste- 
tricians. 

A minimum standard is offered for the diagnostic study and evaluation 
of the disease with definite indications for termination of pregnancy. 

I •wish to express my thanks to Dr. Williams for assistance and guidance and to 
Mrs. William Reishtein and Miss Malkiel whose help in obtaining data and preparing 
statistics was invaluable. 
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DISCUSSION 

DR. PHILIP F. WILLIAMS. — The diagnosis of nephritis in pregnancy is a 
difficult one, so that it is possible that some of the cases that Dr, Paxson reported 
may not have been this disease. Likewise, I would not be surprised if some cases 
of chronic nephritis which came before the Committee have been missed for sev- 
eral reasons. In the first place some toxemias simulate an acute toxemia overlying 
a chronic nephritis. In the second place due to the lack of the history and other 
findings just referred to, patients with chronic nephritis have probably been put 
down as true toxemia without knowledge of the previous renal lesions. It is diffi- 
cult to establish the diagnosis of chronic nephritis in the toxemic woman who first 
is seen after six and one-half months. 

There is a far broader implication in this paper, however, namely, the prevention 
cf pregnancy in women with a constitutional impairment of this t 3 ^e. With fur- 
ther education of the public regarding periodic health examinations more and more 
women will seek premarital and preconceptional examinations. Wlien this happy 
day arrives, w'e may be able to determine certain cases in wdiich the occurrence of 
pregnancy would be detrimental, and to these could be suggested the use of contra- 
ceptive measures. Not all patients with chronic nephritis null need to have preg- 
nancy prevented but the knowledge of its pre-existence when pregnancy supervenes 
will enable us to supervise a pregnancy to a far better degree. 

DR. EDWARD WEISS. — The subject of kidney disease and pregnancy has 
been a confused one for several reasons; first, because of the old belief that the 
toxemia of pregnancy was of “nephritic” origin and that the convulsive seizures 
were “uremic”; second, because of the failure to differentiate glomerulonephritis, 
pyelonephritis, and essential hypertension complicated by pregnancy; third, because 
of the attempt to remedy this situation by the invention of such terms as sub- 
standard or low reserve kidney; fourth, because of the lack of accurate knowledge 
as to the remote effects of the toxemia of pregnancy on the cardiovascular-renal 
system of the mother, 

ynien we first became aw’are of the importance of high blood pressure from a 
clinical standpoint, it was thought that arteriosclerosis was responsible and tliat the 
patient was doomed to die of kidney disease. About the turn of the present cen- 
turv, largely due to the effort-s of Allbutt in England, Huchard in France and 
Janeway in America, we learned that most hypertension was of nonrenal origin, 
that is, it was of the so-called “essential” variety. Instead of being caused by 
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eighteenth. By 11:00 A.M., the pressure was unchanged, but there was some blur- 
ring of vision again and photophobia. She had passed 20 ounces of urine since 9 : 00 
A.M., having a 3-plus albumin and a specific gravity of 1.011. At 2:30 p.m. her 
blood pressure was 138/88 and uterine contractions began. By 6:00 P.M. her pres- 
sure had climbed to 170/116, she had passed but two ounces of urine in the last 
three liours and there was a 2-plus albumin in this. She was slightly drowsy hence- 
forth, and in hard labor. At 8:30 p.m. she was delivered of a 4-pound 11% ounce 
healthj" male child. Just prior to delivery her pressure had reached 170/112. Ten min- 
utes after the birth it was 124/76, but there was no evidence of shock. The placenta 
was small and showed 10 large round white infarcts penetrating its whole thickness. 
The progynon B was repeated and % gr. of morphia was given. She had an easy 
night. Next daj' she voided freely, had a slight edema of the fingers and toes, 
no complaints of anj^ kind, and was bright and cheery. Her pressure liovered about 
120/80 on several readings. A catheter urine showed 3-plus albumin still. The 
edema had increased by nightfall; accordinglj' 10,000 I.U. progjmon B were given. 
The edema had disappeared by morning. She had an uneventful recovery and is 
still perfectly well with a blood pressure of 126/70. 

Case 2. — (Courtesy of Dr. J. F. Simpson.) In her first pregnancy Mrs. P., 
aged 30 years, had had blindness in one eye for two weeks following delivery. In 
the ensuing seven years she had five spontaneous abortions and miscarriages at one 
to six months of gestation. In 1937 a pregnancy characterized by severe “pre- 
eclampsia” occurred. An induction was done and a living child was secured. Pul- 
monary embolism followed, associated with phlebitis of the left leg. 

Her last menstrual period began on June 2, 1938. Tlie pregnancy proceeded 
uneventfully in the early months. However, she complained of dizziness and visual 
specks on Sept. 23, 1938, when she had a blood pressure of 140/80, but no albuminuria. 
Her physician gave lier epsom salts every second day as well as a salt-free diet, 
and she carried on normally until a transient left-sided hemiparesis developed on 
Jan. 2, 1939, associated with a clear urine and a blood pressure of 120/70. On 
Januarj^ 25 the pressure was 140/90. On February 8 the pressure had climbed to 
160/98, the edema was considerable, and there was a 2-plus albumin in the urine 
for the first time. On February 17 her pressure was 180/105, her urine showed 
4'plus albumin, there was much edema and visual disturbances were marked. Next 
day her blood estrin was negative and she was put to bed and given 10,000 I.U. 
of progynon B intramuscularl.y. Her pressure was 185/105. On February 19 the 
progynon B was repeated at the same dosage, a good diuresis occurred in the night, 
and her pressure fell to 175/100. Her visual symptoms promptly cleared. On 
February 20 another 10,000 I.U. of progj-non B were given and the pressure soon 
fell to 175/94. On February 21 she went into labor spontaneously and in five hours 
delivered a 5-pound baby boy. On March 3 her pressure was 134/70. After her 
uneventful recovery an x-ray sterilization was done. On Marcli 17, 1939, her blood 
pressure was 142/82, and the motlier and child liave been well since. 

Case 3. — In her first pregnancj’-, Mrs. B., aged 33 years, had had toxemia with 
repeated hemorrhages. Her last period began July 25, 1939. She was first seen 
Feb. 28, 1939, when seven montlis pregnant. She had put on 47 pounds of weiglit 
in this pregnancy up to that time, attaining a weiglit of 193, had a blood pressure 
of 118/70, and had edema of the legs extending nearly to the hip. She was taken 
off of salt and milk. Her blood estrin was negative. By March 7 she had devel- 
oped frequent occipital headaches, had gained to 195 pounds, had a pressure of 
130/76, and had a 2-plus albumin in the urine. She was then given 50,000 I.U. 
of progjmon B and three tablets per day of progj’non-DH. On March 11 there was 
onlj' a trace of albumin in the urine, much less leg edema; her weight was 194 and 
her pressure 138/70. The headaches were unchanged. The dose of 50,000 I.U. of 
progAmon B was repeated. On the sixteenth she received 20,000 I.U. of progynon 
B. On the twenty-first her weight was 197, her pressure 122/74, urine clear, the 
headaches had gone, and she volunteered she felt “marvelous.” On the twenty- 
eighth there Avas enormous edema of both legs and one of them was “numb to 
the hip.” Her AA'eight was only 196, hoAvever, and her pressure 128/80. There was 
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I T IS generallj^ recognized that physiologic pregnancy is largely under 
hormonal control. It should not be surprising, therefore, if many of 
the features of pathologic pregnanej' are evidences of hormonal dys- 
function or uncontrol. Foi* example, in 1935 the Smiths^ repoi’ted that 
the blood of eclamptic patients revealed low values for estrin. My 
studies supported this conclusion and I began to treat eclampsia with 
this in mind. As improvement appeared to follow such therapy,® I have 
continued it and present several protocols here in the effort to stimulate 
further interest in the method. It should be noted that the original 
finding of the Smiths has since been confirmed by Muhlbock® and that 
Siegler'* also has reported a good result after the use of estrogens in 
pre-eclampsia. 

In my first paper on this therapeutic method, I gave the protocols of 
one pre-eclamptic and 2 eclamptic women treated with estrogens. Here- 
with are the records of 7 moi'e pre-eclamptics and of 2 convulsive eclamp- 
tic patients. All other true pre-eclamptic patients have reacted well to 
this treatment, but the cases presented are illustrative of what may be 
expected. 

Case 1. — P., aged 27 years, had had a normal pregnancy three years before, 
followed by phlebitis. She was first seen Jan. 21, 1937 with a recurrent phlebitis 
in one leg, the first suggestion of another pregnancy. Her last period had begun on 
Dee. 25, 1936. There was vaginal bleeding on January 23, with pelvic pain and 
severe sacral backache. This was promptly controlled with wheat germ oil. The 
phlebitis soon subsided. Her weight at that time was 117 and her blood pressure 
114/66. Her urine was clear. She stopped taking the wheat germ oil soon after 
her first threated abortion, but was forced to return to it temporarily on May 21, 
as uterine tenderness had returned. On July 16 her weight was 136 and blood 
pressure 108/68. She had had no wheat germ oil since the end of May. On August 
S her weight was 146, her pressure 132/76, and there was considerable edema of 
the face, fingers, and left leg, as well as much visual disturbance. She was promptly 
taken off salt and milk. By the seventh her weight had fallen one pound, her 
pressure was 118/80, the edema had decreased, but a few uterine cramps had 
appeared. She felt well until September 11, when her weight had increased to 153, 
her pressure was 126/86, there was less edema, but the urine showed a 2-plus albumin 
in a two-basin sample. On the twelfth she developed a persistent parietal headache 
which lasted for three days, her pressure soon rose to 162/100, and she had epigastric 
distress, blurred vision, and backache, but no uterine contractions and no edema. 
She was given % gr. of morphia and 10,000 I.U. of progynon B at 8:00 a.m. on the 
sixteenth of September. By the next day her headache had disappeared but she was 
somewhat dizzy. Her eyesight improved rapidly. She passed a more 3 ounces of 
urine during the night before 7:00 A.M., but passed as much more in the next two 
hours. Her blood pressure at 8:00 a.m. was still 152/98 and her urine showed a 
.3-plus albumin. The progynon B was repeated in the same dosage and medical 
induction was begun, with artificial rupture of the membranes at 9:00 a.m, on the 
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ful.” The dosage of stilbestrol was doubled. On the twenty-tliird her weight had 
fallen to 145 and blood pressure to 144/86. There was no edema. On April 2 the 
pressure had jumped to 170/102, weight to 146, there was slight leg edema and a 
2-plus albuminuria. Stilbestrol per day Avas 'increased to 3 mg. On the sixth her 
weight AA’as 142, urine clear, pressure 164/04. She was given 50,000 I.U. of progy- 
non B. On the ninth day her Aveight was 142, pressure 156/88, the albumin 2-plus, 
ajid tlie hypodermic of 50,000 I.U. of progynon B AA'as repeated. There were ncA’er any 
headaches nor visual disturbances now or later. On the thirteentli she revealed a Aveight 
of 141, albumin one-plus, and a pressure of 156/84. She had received 20,000 I.U. 
of progA'non B on the eleventh and this Avas noAV repeated. On the sixteenth her 
Aveight Avas 141, there Avas slight leg edema, and the pressure Avas 174/102. The 
head had been deeply fixed since March 23, and the urine shoAved a 2-plus albumin. 
The 20,000 I.U. of progynon B Avere repeated. On the seventeenth she had an in- 
duction Avith castor oil and artificial rupture of the membranes (after breaking 
doAAm a conglutination of the cervical canal). Her vaginal and ceiwical tissues were 
soft and I thought she could deliA’cr vaginally. She had hard uterine contractions 
all afternoon Avithout effecting any dilatation of the cervix. Accordingly a low 
cesarean section Avas done tAvelve hours after the rupture of the membranes. The 
placenta appeared grossly normal. The uterine Avail at operation bled less than at 
any cesarean section 1 have ever seen, curiously enough'. The postoperative course 
Avas completel}’ afebrile and uneventful. The male child Aveighed 7 pounds 4 ounces 
and did aa'cII. Her blood pressure on May 30, 1940, AA’as 150/88 and she has re- 
mained Avell, Avith no exacerbation of her pernicious anemia. 

Case G. — (Courtesy Dr. H. Mosser.) Mrs. H., aged 29 years. Her last menses 
had begun on Aug. 15, 1939. There Avas a history of short cycles Avith rather heavy 
floAVs at the periods. There Avas some- nausea and vomiting in the early months of 
pregnancy. On Oct. 24, 1939, her AA-eight AA-as 134 and blood pressure 114/70. On 
October 30, the blood estrin Avas negative and urine normal. On January 12 her 
Aveight Avas 152 and blood pressure 126/80. The urine Avas negative.’ By February 
7 her weight had increased to 159 but the urine Avas still normal. There Avas some 
edema of the extremities on arising each morning, hoAvever. There Avas the sug- 
gestion of some hydramnios. Her physician gave her Avheat germ oil on the strength 
of the hydramnios and despite the negatiA-e blood estrin found earlier. She promptly 
gained 8 pounds in the next tAventy days on this regime, and on February 27 her blood 
pressure had risen to 130/90. A blood estrin repeated on March 2 Avas again nega- 
tive and, perhaps because no oil had been taken since February 27, her pressure had 
reverted to 114/70 and the urine Avas normal. She was put on 3 mg. of stilbestrol 
each day, and on March 16 her AA-eight Avas 170 and pressure 126/90. The urine 
Avas normal. There Avas only slight ankle edema. The dose of stilbestrol Avas raised 
to 4 mg. per day and she at once reported an increased output of urine. On March 
.30 her Aveight was 170, the blood pressure was 124/84 and there Avas a faint trace 
of albumin in the urine. On April 3 the edema and albuminuria Avere the same, 
the Aveight Avas 173, and the pressure AA-as 120/80. On Maj- 4 there had been a 
transient headache, her Aveight Avas 181 pounds, and pressure 134/94. -There Avas 
still a faint trace of albumin in the urine. On May 7 .she spontaneously had 
"shoAv," Avith a blood pressure of 150/100, and she Avas sent to the hospital at 
11:30 A.Ar. She Avas promptly given 50,000 I.U. of progjTion B. This AA-as re- 
peated at 4:00 p.jt. and the membranes Avere ruptured artificially. Labor began 
promptly and terminated at 11:00 p.m. in the deln^ery of a normal 8-pound 8-ounce 
male. The next day her pressure Avas 130/90 and she voided normally. On May 15 
her pressure was 112/70. On June 22 the pressure Avas 120/78. 

C.vsE 7. — (Courtesy of Dr. H. Pink.) Mrs. H., aged 39 years, had had tAVO chil- 
dren. Her last menstrual date AA-as Dec. 1, 1938. She Avas first seen by me on 
.luly 30, 1939, in the hospital, at Avhich time her blood pressure was 150/88 and 
there Avas no edema, but she had had persistent headaches and visual disturbances, 
AA'ith a one-plus albumin in the urine. She AA-as then 7i/, months pregnant. She had 
a negative blood estrin, and therefore was discharged on 1 mg. of stilbestrol each 
day. On August IS she Avas again admitted with a story of severe headaches for 
the previous tAvo days, oliguria for two days, but no visual disturbance and no 
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a smaller urine output and a 2-plus albumin. She was given 50,000 I.U. of 
progynon B. On April 1 her weight was 200, her pressure 130/74, both legs had 
improved, but the headache had returned. Her measured urinary output for the 
preceding four days had been about 1,000 c.e. per day. She had passed only 400 
c.c. in the twelve hours prior to her visit to the office, although she had been drink- 
ing a large amount of fluid. The urine was clear of albumin, however. She was 
given 50,000 I.U. of progynon intramuscularly and put on 1100 I.U. theelol per 
day. This was soon changed to 1 mg. of stilbestrol per day. On April 6 her 
weight was 196 and blood pressure 118/72. The headache had gone, but there was 
a 3-plus albumin in the voided urine. Twice a week for the next month she- re- 
ceived 50,000 I.U. of progynon B in addition to her daily stilbestrol. On April 27 
her blood pressure was 110/68, weight 200, and urinary output had risen to 1,600 
c.c. per diem. On May 4 her pressure was 156/80, weight 200 pounds, and the 
urine showed a plus albumin. On May 5 a medical induction was done, followed 
by artificial rupture of the membranes. Two hours after labor began, she de- 
livered a 9-pound 14-ounce normal male. One tiny white infarct was seen on the 
edge of the placenta on its maternal aspect. The patient had an easy convalescence. 
On June 17, 1939, her weight was 175 and her blood pressure 124/84. 

Case 4.— (Courtesy Dr. H. Mosser.) Mrs. T., aged 29 years, had spent three 
years in a sanatorium for tuberculosis during her adolescence and was still on 
pneumothorax therapy. She had had two boys, the younger being 6 years old. 
These had been normal pregnancies in each case. The menstrual history was normal. 
Her last menstrual period was on Maj’- 2, 1939. On Oct. 1, 1939, her weight was 
132, representing a gain of 10 pounds in the pregnancy up to that time, her blood 
pressure was 124/82 and the urine was negative. On November 2, there was some 
edema of the legs and headache was severe and constant. The weight was now 142 
pounds, of which 4 pounds had been gained in the previous week. The blood pres- 
sure was 126/90, and there was a trace of alubumin in the urine. An estrin test 
done on the blood was negative. Therefore on November 3 she was given 20,000 
I.U. of progynon B intramuscularly. Her blood pressure by that time had risen 
to 130/96. On November 4 she reported less edema and an increased urinary out- 
put during the night. The blood pressure had fallen to 126/80. The dose of 
progynon B was repeated and she was put on 2 mg. of stilbestrol daily. On 
November 9, the weight was 140, the blood pressure 124/90, and there was a trace 
of albumin in the urine. On November 26, the weight was the same, the pressure 
124/80, the urine showed a one-plus albumin, and the stilbestrol was therefore raised 
to 3 mg. per day. On January 1 there was no change. On January 18 the weight 
was 144, the pressure 130/90, and the edema was increased. On February 4 there 
was no albumin, the weight was 143, and the pressure 138/90. On February 9 at 
5:00 p.M. spontaneous labor began, the blood pressure being 166/110 and the pa- 
tient somewhat dull mentally. A catheter urine showed a 2-plus albumin, no casts, 
and 3 to 5 pus cells per high power field. She was given 50,000 I.U. of progynon 
B at this time. The pressure was 138/70 at 9:00 p.m. The membranes were rup- 
tured artificially in order to expedite labor, and normal delivery occurred an hour 
later of a male child weighing 8 pounds 1 ounce. The post-partum course was 
uneventful. The pressure on tlie day after delivery was 140/80 and on July 20 
was 126/80. 

Case 5. — Mrs. D., aged 45 years, had had no previous pregnancies here. Her 
last menstrual period began on July 7, 1939. She was first seen on Oct. 3, 1939 
when two or more months pregnant. She had been under treatment for pernicious 
anemia with cord changes for the preceding fourteen months. Her weight -was 130 
and blood pressure 140/84 when first seen. The blood estrin was negative. By 
January 4 her weight had risen to 140 and blood pressure to 138/88. The urine 
was clear of albumin. On March 7 there was a sudden weight gain of 7 pounds 
to 145, and the pressure jumped to 160/94. There was a slight edema and a 
trace of albumin in the urine. Her blood estrin was still negative. She 
was put on 1 mg. of stilbestrol per day. On the fourteenth her wmight was 146 
pressure 148/92, the edema was unchanged, the urine clear, and she “felt wonder- 
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all cases, blood counts, urinalyses, Wasserniann reactions and semen analyses were normal. 
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edema. She had a 2-plus albuminuria and was apparent^ due in two weeks. 
She was given 50,000 I.TJ. of prog}'-non B intramuscularly, as well as a sedative. 
Spontaneous labor with hard pains began at 4:00 a.m. on August 19. Her blood 
pressure then was 166/86. A 2-plus albumin (catheter samples) persisted all that 
day, although she received 50,000 I.TJ. of progynon B at 10:30 a.m. and 1:00 P.M. 
At 5:00 P.M. her pressure was 140/70 and her urine output was scanty with no casts, 
but there were a few red blood cells in it. Labor began to slow up and the head 
was still unengaged. At 7:00 p.m. her blood pressure jumped suddenly to 170/110 
and 50,000 I.U. of progj’non w’ere repeated. Her membranes were ruptured arti- 
ficiallj^ and the cervix was dilated manually from a diameter of 3 up to 5 cm. dilata- 
tion under cyclopropane. Strong pains began at once and she delivered in bed in 
half an hour. A normal child of 5% pounds was born. The placenta was 
normal. A small post-partum hemorrhage kept up for the next three hours, at the 
end of which time her blood pressure had fallen to 134/38. The bleeding was then 
checked with ergometrine. On August 20, her blood pressure was 164/0. She had an 
uneventful recovery, revealing a large fibroid uterus as the puerperium passed. On 
August 22 her blood pressure was 154/76. Stilbestrol was continued. On the 
twenty-fifth her pressure was 128/78, the stilbestrol was stopped, and a moderate 
lactation ensued on the cessation of stilbestrol therapy. In June, 1940, her blood 
pressure was 120/70 and urine clear. 

These protocols have been presented in great detail, with emphasis on 
the clinical aspects of the case histories. These were all private patients 
and the series is therefore uncontrolled. Most of the women were given 
too small doses of estrogens. Those with any experience of these cases 
will understand at a glance whether the therapy here described has been 
helpful. It should be remembered that none of these women was re- 
stricted in diet beyond decreasing salt intake in Cases 2 and 3, and there 
was absolutely no restriction of their usual activity in any patient but 
Case 2. Had bed rest been enforced generally the apparent benefits 
of the treatment upon blood pressures, for example, would undoubtedly 
have been more striking. It has seemed to me that the recovery of these 
women treated by estrogens has been very satisfactory. In many of them 
the blood pressure has reverted to normal Avithin the first ten days post 
partum. That estrin can be given too late is illustrated by our fatal ease 
(see below). 

It may be objected, that the criteria I have used for the recognition 
of pre-eclampsia are open to criticism.'^’ ® Certainly I do not regard as 
''pre-eelamptic” the great majority of toxic women usually so labeled,’^ 
and Avould not expect the administration of estrogens to be helpful to 
all such women taken indiscriminately;® therefore the protocols of two 
classical convulsiv^e cases are here given. 

Case 1. — (Courtesy Dr. H. Mosser.) Mrs. H., aged 19 years, primipara, men- 
struated last on Nov. 27, 1938. Her weight on Feb. 1, 1939, was 100 pounds, blood 
pressure was 124/70, and the urine was clear of albumin. On July 31 the blood 
pressure was 150/100, a plus albuminuria had appeared and her weight was 118. On 
.salt restriction the albumin cleared and the pressure fell to 126/100. She felt well. 
On August 13, she went swimming in the lake. Next morning she suddenly devel- 
oped lieadache and epigastric distress, as well as an oliguria which she herself 
noticed. Her doctor at once rushed her into the hospital where a 3-plus albuminuria 
was found, as well as 5' pus cells per high power field. On that day at 2:00 p.m. 
when I saw her first, she had headache, no visual disturbances, some liver tender- 
ness, and was vomiting. She was mentally clear. There was no edema. There were 
painless uterine contractions, the head was engaging, and her blood pressure was 
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20G/158. A blood estrin was negative. 250,000 I.U. of progynon B were promptly 
given at 2:30 p.m. due to an interne’s mistake! (50,000 I.U. bad been tbe dose 
ordered.) At that time there was the first convulsion. Seven more convulsions oc- 
curred before 10:00 p.m. Finally they became almost continuous. After 2:30 p.m. 
there was an increasing stupor. The urine became increasingly bloody with hyaline 
and granular casts, and amounted to only 30 c.c. eveiy three hours; 50,000 I.U. of 
progynon B were given at 9:00 p.m. Anuria developed at 1:00 a.m. in spite of 500 
c.c. of 10 per cent glucose solution given b 3 '' vein at midnight. The pressure had 
been 146/110 most of the afternoon, but this fell to 118/78 about 1:00 a.m. The 
fetal heart was normal until it ceased suddenly at 2:30 A.M. when her poor pains 
had effected 7 cm. dilatation. She died at 3:10 A.M. The autopsj' (Dri John 
Fisher) revealed necrosis and manj' hemorrhages in the enlarged liver, nephrosis, 
slight ascites and pleural effusion, pulmonary edema, an extensive fresh hemorrhage 
throughout the pons which had broken into the fourth ventricle, subendocardial 
and pulmonary hemorrhages, submucous bladder hemorrhages, and a purulent bron- 
chitis. The undelivered female fetus weighed 2,200 Gm. and appeared normal. The 
placenta appeared normal. Microscopic stud}' showed peripheral necrosis of the 
liver lobules about the portal areas. The hemorrhages extended bej'ond these areas. 
Elsewhere the liver cells were comparatively unchanged. The tubular epithelium 
of the kidneys was much swollen, nearl}' obliterating their lumina in certain areas. 
Manj' casts of aU tj'pes were seen. The glomeruli were compact and ischemic. No 
vascular sclerosis nor hemorrhages were seen. The corpus luteum definitely was 
degenerating. In the pituitarj' the chromophil cells were unusuallj' prominent and 
some of the eosinophilic cells were small and poorty defined. No definite necroses 
nor degeneration could be found there however. 

Case 2. — (Courtesj- Dr. J. F. Simpson.) Mrs. A., aged 25 j'ears, primipara. Her 
last menses began Oct. 3, 1938. I first saw her on July 5, 1939, at which time her 
blood pressure was 140/88, her urine solid ndth albumin, and she had become quite 
deaf. Her blood estrin was positive. A medical induction was advised and failed. 
On July 12 she was admitted to the hospital with the same degree of albuminuria, 
a marked oliguria, and a blood pressure of 140/108. She was dull and apathetic. 
Her blood estrin had become negative. There was no headache. Her edema markedly 
increased during the day. At noon Iier membranes were artificially ruptured. 
She soon went into labor, had one convulsion just after midnight and the child’s 
scalp showed at 1:00 a.m. 50,000 I.U. of progynon B were promptly given. Man- 
ual rotation and forceps deliveiy of a persistent occipitoposterior were performed 
under ether anesthesia. A normal female child weighing 6 pounds 15- ounces was 
delivered, and a retention catheter was inserted. The placenta was quite normal 
in appearance. A moderate post-partum hemorrhage occurred. She became con- 
scious at 3:30 a.m. and the progj-non B was repeated at 5:00 a.m. but she was 
still slightly drowsy at 7:30 A.M. There was no urine output until 11:00 A.M. At 
1:00 P.M. there was a 3-plus albumin. Up to 3:00 p.m. she had excreted 5 ounces 
and the progynon B was then repeated. At 5:00 p.m. there was onlj' a trace of 
albumin in the urine ! ! In the first twenty-four hours after her delivery she voided 
34 ounces of urine and also wet her bed, although her intake was but 24 ounces. 
On tlie thirteentli her pressure was 13C/100, urine was clear, and the edema was 
rapidly disappearing, but a severe occipital headache lasted for the first three days 
of the puerperium. Her last progynon B was given on that day. Bj' Jul.r 17 she 
appeared well but had a pressure of 138/96. She has been well since, but I have 
no later blood pressure or urine reports. 

It will appeal’ from the foregoing that the estrogens have an impor- 
tant place in the management of true pre-eclampsia and eclampsia. They 
are especially useful in maintaining urine output, decreasing albumin- 
uria, and relieving the stupor, headache, and visual disturbances pre- 
ceding and accompanying convulsions. 
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BARRIE’S OBSERVATIONS’"' 

If low blood estrogen values play a vital role in the onset of eclampsia 
an antiestrogen such as vitamin E® if given by mistake to a pre-eclamp- 
tie eonld be expected to depress these values still further and precipitate 
convulsions. One of my colleagues and I have had experiences suggest- 
ing that snch Avas possible, as Case 6 might indicate, for example. 
Barrie^® has recently obtained some interesting data on animals to sup- 
port such an opinion. I am permitted to quote her letter, noAV a year 
old, giving her preliminarj'^ observations in extenso : 

“In 1939 (J. Obst. & Gynaec. Brit. Emp. 46: 49, 1939) an account was given 
of a number of cases of toxemia occurring in rats fed on a diet partially deficient 
in vitamin E. The pathologic changes included fatty infiltration of the liver, 
deposition of calcium salts in the kidneys, which also sliowed large amounts of 
albumin, and associated degeneration of the tubule cells. A number of cases have 
been observed in which the animals developed convulsions shortly before death. 
The following examples illustrate the conditions; 

“Rat A was 4 months old and had been fed on a vitamin E-free diet from 
weaning. It was mated and given one very large dose of 2.5 mg. of d-l-a tocopherol 
(vitamin E) on the same daj’. On the eighteenth day of pregnancy the animal was ex- 
tremely ill and there was blood on the fur around the mouth ; on the following day it was 
having fits of violent convulsions ; the head was drawn over to one side and then the rat 
turned over and over and stiffened its legs in a violent spasm which relaxed leaving 
the animal limp but with the head still drawn to one side. The rat was killed on 
the following day and 9 living fetuses were found in utero. 

“Bat B was of the same age and had received the same diet and the same treat- 
ment. The convulsions occurred at intervals for 6 days preceding the birth of a 
live litter of 7. The head rocked backwards and forwards and the eyes rolled; the 
tail stiffened, then the body was drawn stiffly into a ball and thrown into the air 
several times with the violence of the convulsions. 

“These observations can onlj' be regarded as preliminary; there were about 
20 such cases. No figure can j^et be given for the frequency of occurrence 
among toxic rats and no adequate data relating the condition with dosage of 
vitamin E. Both the rats described w^ere sterile before treatment and both 
received sufficient vitamin E on mating to produce a viable litter. I offer no 
explanation of the condition, but record it in view of the possibility that it may 
be in some way analogous to eclampsia in man.” 

DISCUSSION 

I am aware that Young, Obata, and Oden“ have produced commlsive 
deaths in laboratory animals by injections of placental extracts. Young 
and Obata claiming that the animals at autopsy shotved eclamptic 
lesions. Oden was nnable to confirm this histologic observation, however. 
Dieclonann^® has reproduced in dogs the hepatic lesion described for 
eclampsia by means of intravenous injections of tissue fibrinogen, but 
his animals did not have convulsions. It appears that Barrie is the first 
one to reproduce in an animal both the convulsive signs of eclampsia 
and similar histologic characters by means of a dietary factor admin- 
istered orally. 

In my two eases already published, the Avoman Avere undelivered Avhen 
first seen, but labor supervened rather easily several hours after the 
exhibition of the estrogen. There AAms no evidence of a change in the 
estroge ns nr the blood for at least seven hours after estrin had been 

•To be published in detail in a later paper. 
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given intramiiseiilaiiy, but tliereafter tliere were no convulsions, tlie 
stupor rapidly diminished, there ivas no important change in blood pres- 
sure, and the urinary albumin disappeared rapidly — in the post-partum 
ease this ivas complete in eleven hours after being maximally heavy 
at delivery! There was continued excretion of urine and never com- 
plete oliguria. The dosage to be advised was uncertain from that ex- 
perience, however. 

Further use of this treatment has convinced me that it needs to be 
supplemented in the convulsing eases, but only in them, with sedatives 
such as morphia during at least the first seven hours after estrin has 
been given. But thereafter, if large enough doses of the latter have 
been used, the convulsive tendency ceases, stupor disappears gradually, 
the kidneys do not close down and may actually, as in one of our severe 
pre-eclampties, show a decreasing albuminuria and excretion of less 
blood and easts even while the blood pre.ssure is rising slightly. Labor 
can be induced readily by rupture of the membranes, at least in women 
in the last month of pregnancy, the pains are unusually effective, and 
may continue even when the woman is becoming moribund from intra- 
cranial hemorrhage, as in our fatal ease. The course of these patients 
is unlike that of eclamptic patients treated with sedatives but without 
estrin, and in order to demomstrate this beyond cavil, our second con- 
vulsive case in this report received nothing but estrin. Obviously, the 
greatest flaw in the work is that it is a small and uncontrolled series. 
HoAvever, control was impossible as these were all either private patients 
or patients seen in consultation. The use of controls in such work raises 
a delicate ethical problem. 

It is of interest that the fatal convulsive case did not show any change 
in her blood estrogen although the interne gave her 250,000 I.U. of 
prog^mon B by mistake! 

A report in the literature^® suggesting that the use of an estrogen 
actually may precipitate eclamptic convulsions ignores the fact that 
the convulsions mentioned there came on long after the estrogen had 
been given (over twenty-one hours). My experience leads me to suspect 
that more estrin, rather than less, was demanded by the patient’s con- 
dition. 

SUMMARY 

1. As an addition to the records of the pre-eclamptic and two eclamp- 
tic women treated by estrogens pi'eviously reported by me, the protocols 
of 7 more pre-eelamptie and 2 convulsive eclanpitic patients similarly 
treated are given here, 

2. These women were not restricted as regards activity or diet except 
for limitation of sodium chloride in several of them. 

3. Barrie, working in England, has recorded eclamptic-like convul- 
sions in certain E-defective rats suddenly given large doses of d-l-a 
tocopherol. Tlie histologic lc.sion.s in these animals simulated those of 
human eclampsia. I relate this to the theory that estrogen defect is an 
important factor in the onset of eclampsia, as vitamin E is antiestro- 
genic in charactex*. 
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4. The clinical effects of estrogens on these women are slow in develop- 
ing, hnt favorable influences on convulsions, stupor, lilood pressure, 
uri]iary volume, and albumin have been observed. 

I desire to thank Scherins (Canada) Limited for the progynon B used in these 
studies. 
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THE RESULTS IN TREATMENT OP 600 INCOMPLETE 

ABORTIONS 

Harry. P. ]\'Iencken, M.D., and Henry II. Lansman, M.D., 

Flushing, N. Y. 

(From the Department of Oh.'stetrtcs and Gynecology, Queens General Hospital) 

A pproximately iso patients, or 17 per cent, of the total admis- 
sions to the Oynecological Service of the Queens General Hospital, 
are admitted each year with the diagnosis of incomplete abortion, in- 
fected or otherwise. This is exclusive of those patients more than four 
and one-half months’ gravid ivho are placed under the supervision of 
the Obstetrical Service. 

A survey of the case records of 600 abortions on the Gynecological 
Service, from 1935 to 1940, is presented in this paper. Although ther- 
apy for the greater number was conservative, some patients -were 
treated radically -with less favorable results. In determining the proper 
therapy, the necessity of understanding thoroughly the pathology of 
this disease and its relationship to the bacteriologic findings cannot be 
overemphasized. 

On admission to the hospital, the patient is tentatively classified in 
one of the f olloiving four groups : 

I. Incomplete Abortion, Afebrile. — Tlie temperature must be below 100. 4°F. 
and there must be no history of induction or of chills or fever. 

II. Potentially Infected Abortion.— The patient is afebrile on admission, but 
has a historj’ of chills or fever, or of criminal interference. 

III. Infected Abortion. — The temperature is at least 100.4°P., and there is no 
clinical evidence of extrauterine infection. 

IV. Septic Abortion. — The patient is considered .septic if signs point to an 
extension of the infection beyond the uterus, or if the blood culture is positive. 
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RESUIjTS in group I ABORTIONS 

There were 423 patients who ivere afebrile on admission and gave no 
history of interference. Of these, 221 were curetted after being ob- 
served for forty-eight hours or more in the hospital. In the remainder 
of patients, the abortion Avas either completed spontaneously or by the 
removal of tissue lying free in the cervical canal. There Avere no deaths 
in the entire group. 

Our results demonstrated that, although 40 per cent of our patients 
did not require curettage, their average hospital stay Avas seven days 
as compared to the five-day average for those patients aaOio Avere curetted. 

Hemorrhage rarely requires immediate curettage since, in almost all 
instances of severe bleeding, the cause is placental tissue in the cervical 
canal. Severe bleeding can be controlled by its removal merely Avith 
the ovum forceps. 

We cannot overemphasize the necessity for Avaiting forty-eight hours 
before curetting any incomplete abortion for the foUoAving reasons ; 

1. Further information is often obtained from patients who, on admission, 
denied manipulation. 

2. A normal temperature on admission may be the bottom of a spiking tempera- 
ture that may become apparent the following daj'. 

3. The vaginal examination on admission does not always reveal the presence 
of an extrauterine infection. An iUustrati\'e case is that of a patient who, on 
vaginal examination at the time of her entrance to the hospital, revealed no signs 
of extrauterine infection although the patient admitted recent criminal inter- 
ference. On the next daj', signs of a fulminating peritonitis were present. She 
died on the third da}A We may assume that the infection had already spread 
beyond the uterine cavity when the patient was first examined, although time was 
necessary for this to be clinically evident. 

RESULTS IN GROUP II ABORTIONS 

There Avere 31 patients aaIio Avere afebrile on admission, of AAdiom 24 
entered AAuth a history of some form of mechanical interference Avith 
their pregnancy, and only 7 AAuth chills or fever prior to entering the 
hospital. TAventy-nine of these patients remained afebrile, Avhereas 2 
had a mild febrile course. Sixteen Avere curetted after five days of 
normal temperature Avith no resultant morbidity. There Avere no 
mortalities. 

We have selected an arbitrary period of five days before curettage in 
this group because longer observation is Avarranted in a potentially 
infected case. Whatever minor infection that may have been present 
Avould haA'e subsided, and sufficient immune bodies formed to prevent 
spread of any persistent infection folloAAung manipulation. 

RESULTS IN GROUP III ABORTIONS 

There Avere 117 cases on admission AAdiere the infection AA^as limited to 
the uterus. All patients received supportive therapjq and one-fourth 
Avere given sulfanilamide in addition. Forty-five patients Avere curetted. 
TAventj'-nine Avere curetted after being afebrile for .more than five daj^s, 
AA'ith a postoperatiAB morbidity of 3.4 per cent. Of the remaining 16, 
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3 were curetted Avliile mildly febrile, and 13 Avere enretted after an 
afebrile period of less than five days, Avith a gross morbidity of 50 per 
cent. There Avas 1 death in the entire group. 

It is in the treatment of eases in Group III Avhere the infection is 
presumably limited to the uterus that there is a major difference of 
opinion betAveen schools of gynecologj’’. Studdiford,^ representing one 
group, favors immediate curettage of all Group III eases AAdien the of- 
fending organism is not the Streptococcus liemohjticiis. We share the 
opinion of the other school Avhieh employs conservative therapy because 
of the following : 

1. The uterine culture taken on admission does not always reveal the true 
invading organism. We have observed on several occasions that a nonpathogenic 
or negative culture was obtained on admission, whereas pure cultures of Strep- 
tococcus hemolyticus Avere later isolated. This phenomenon may be explained by 
the invasion of the uterine Avail by a minimal group of virulent hemolytic strep- 
tococci with insufficient numbers in the uterine cavity to give a positive culture. 

2. As mentioned above, one cannot exclude by vaginal examination the presence 
of extrauterine infection. 

3. We have had no deaths Avith conservative treatment of Group III cases. In 
our single death in this group, Case 40311, the patient was afebrile on admission 
and denied interference Avith her pregnancy. On the second day the temperature 
Avas 102°F. On vaginal examination there Avas no evidence of any extrauterine 
infection. Necrotic tissue Avas removed from the uterus Avitli a sponge forceps. 
The temperature rose to 104'’F. on the third and fourth days, and the patient 
died on the fifth day. Post-mortem examination revealed the presence of a diffuse 
peritonitis, acute suppurative endometritis and myometritis, thrombophlebitis of 
the broad ligament, and multiple abscesses of the lung. Blood and uterine 
cultures taken at autopsy Avere reported as Streptococcus hemolyticus. Sulfanila- 
mide was not available. Apparently the patient had an extremely virulent type 
of infection which might not have responded to any form of therapy. It is 
conjectural as to AA'hat the effect of sulfanilamide might have been. The radical 
treatment of this case by the early inA'asion of the uterus with the ovum forceps 
might have been responsible for the rapid dissemination of the organism. 

SULFANILAMIDE THERAPY 

We liaA^e found sulfanilamide to be iiiAmluable in the treatment of 
febrile abortions. Although Ave liaAm only given the drug to 25 per cent 
of our Group III and 65 per cent of Group IV patients, it is our belief 
that all febrile abortions AAmrrant sulfanilamide on admission. Our 
reasons are ; 

1. The identification of the organism from the uterine culture cannot be 
obtained in less than tAveh^e to tAA'enty-four hours. This Avould delay the early 
administration of the drug. 

2. As before mentioned, the initial uterine culture may not indicate the true 
inA’ading organism. 

3. As soon as toxic manifestations appear, the drug can be withdraAvn Avithout 
serious damage to the patient. 


Our mode of administration of sulfanilamide has been in the' form of 
prontylin, neoprontosil, or prontosil. The dosage for prontylin Avas % 
gr., for prontosil 1.5 c.c., and for neoprontosil 1 c.c., per pound of body 
Aveight in 4 divided doses for the first tAventy-four hours. Whenever 
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possible, prontylin was the drug of choice, and this was administered 
with equal doses of sodium bicarbonate. Subsequent dosage depended 
upon the clinical course and the offending organism. 

A. Streptococcus Ueinohjticus Infections . — Tlie total dose is repeated for tlie 
second day, three-fourths the dose for two davfs, and one-half the total dose there- 
after. This amount is gradually reduced with clinical improvement of the 
patient. 

B. Infections Other Than Streptococcus Hemotyticus . — A similar dosage is given. 
However, if the fever persists hy the end of the first week, the uterine cultures 
sliould be repeated, and if hemolytic streptococci are not isolated at this time, 
the use of the drug is discontinued. 

After the blood volume has been restored by transfusion and infusions, 
the total twenty-four-hour fluid intake is limited to 2,000 c.c. Complete 
blood counts are done before the drug is administered, and for the first 
three days, the fifth, and the seventh day, and twice weekly thereafter. 
The urine is examined daily for bile, albumin, and red blood cells. Blood 
chemistry determinations for nonprotein nitrogen, chloride, and carbon 
dioxide combining power arc obtained when there is any question of 
renal impainnent or acidosis. Blood titers for sulfanilamide were not 
determined routinely. 

It is known- that not all strains of the StreptococcAis liemohjticus are 
equally susceptible to the action of sulfanilamide, and that the infection 
is mild Avhen the organism is not of the invasive strain. Furthermore, 
it was frequently noted that the high fever in Group III patients who 
had not received sulfanilamide would subside following spontaneous 
evacuation of placental tissue. If sulfanilamide had been given to these 
patients and one were hasty in his conclusions, further cures for the 
drug would haym been recorded. Therefore, to determine its therapeutic 
value, results only for Group IV patients were considered. 

RESULTS IN GROUP IV ABORTIONS 

Thei’e were 29 patients who, on admission to the hospital, showed 
signs of e.xtension of infection beyond the uterus. Of these, 20 sur- 
vived and 9 died. Seventeen patients received sulfanilamide. Only 2 
patients were curetted after a long afebrile period, and 3 required sur- 
gical drainage of pelvic aliscesses with recoveiy. 

In an analysis of the fatalities in this group, we would like to first 
summarize those eases which were probably hopeless on admission to 
■the hospital. 

Tlie patient in Case 2740S entered tlie lio.spital with a history of previous 
manipulation, and a temperature of 100.4°P. In twenty-four hours there were 
elinical sign.c of a fulminating peritonitis, and the patient died on the third day. 
The po.st-mortem findings were: generalized peritonitis and septic embolic abscesses 
in the kidney and myocardium. Post-mortem cultures were reported as 
Staphylococcus aureus hcmolyticus. 

The patient in Case KilOO entered the hospital with a temperature of 101.4° F. 
V. ireh'hii were isolated from the uterus and blood .stream and, although the patient 
received specific antitoxin, she died on the fifth day. On post-mortem examination, 
a perforated uterus and peritonitis were found. 
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Tlie patient in Case 56550 died after a febrile course of seventeen days. The 
post-mortem findings were: perforated uterus and generalized peritonitis. The 
cultures taken at autopsy were reported positive for Staphylococcus aureus hemolyt- 
icus. Sulfanilamide was administered. 

Of the remaining 6 fatalities, the following 3 patients were treated at 
a time when sulfanilamide was not available. Two of these died of 
Streptococcus hemolyticus infections. 

The patient in Case 10691 confessed to the insertion of a catheter several days 
before entering the hospital. The temperature was elevated for four days and then 
normal until she was discharged from the hospital on the thirteenth daJ^ She 
was re-admitted eight da3’s later after the re-insertion of a catheter. The tempera- 
ture was normal on her second admission, and continued so for two days. A 
tender ovary was palpated. Cultures were not taken. A curettage was performed 
on the third day while the patient was afebrile. Following the procedure, the 
temperature rose to 102.6°F. The course of her disease was septic for twenty-four 
days when she died. Hemolytic streptococci were isolated from the blood stream 
during her illness. Post-mortem findings were: thrombophlebitis of the broad 
ligament, acute mitral and aortic endocarditis, and miliary abscesses of the mjm- 
cardium. Even the more radical investigators do not favor curettage in the 
presence of extrauterine spread of an infection. In this case, the operator ignored 
the finding of a tender ovary and curetted the uterus. 

The patient in Case 57204 entered the hospital with a temperature of 100.4°F. 
She denied interference with her pregnancy. Placental tissue present in the 
cervical canal was removed with the sponge forceps. On the second day, clinical 
signs of peritonitis were present and she died on the third day. On post-mortem 
examination, generalized peritonitis, septic endometritis, and an ovarian abscess 
were found. Streptococcus hemolyticus was isolated from the uterus. No cul- 
tures were taken before death. 

Case 9745 denied interference with her pregnancy. The temperature on 
admission was 104° F. Streptococcus hemolyticus was isolated from the blood 
stream. The course of the disease was septic for seventeen days when she died. 
The post-mortem findings were: septic endometritis and thrombophlebitis, septic 
endocarditis, brain abscess and panophthalniia. The cultures taken at autopsj' 
were reported as Streptococcxis hemolyticus. 

The followang 3 fatal cases received sulfanilamide therapy. 

The patient in Case 88486 was admitted with a temperature of 104.4°F. 
Streptococcus hemolj'ticus was isolated from the uterus and' blood stream. On 
the second daj'^, physical signs of acute bacterial endocarditis were present. After 
fortj'-eight hours of sulfanilamide therapy, the drug was discontinued because 
of a marked leucopenia. The patient died four days later. Post-mortem findings 
were: endometritis and acute bacterial endocarditis. 

The patient in Case 84718 had a septic abortion induced by a “slippery elm.” 
The temperature on admission was 103.4° F. Nonhemolytic streptococci were 
isolated from the uterus, whereas repeated blood cultures were sterile. The 
patient had a bilateral parametritis. On the fifth day the temperature rose to 
106° F., and the course of her disease was septic for thirtj'-four daj's when 
she died. The post-mortem findings were: acute endometritis, thrombophlebitis 
of the broad ligament, septic pulmonarj' infarct, and generalized peritonitis. 
Hemolj-tic streptococci, however, were isolated from the post-mortem cultures. The 
patient received neoprontosil on the fifth daj-, and the routine dosage was con- 
tinued for five da.ys. At this time, jaundice and a leucopenia appeared, and the 
drug was discontinued. The white blood count returned to normal in two days 
whereas the jaundice persisted for .sixteen days. The patient died on the thirtj-- 
fourth day after admission. This case demonstrates that the initial uterine 
culture niaj' not reveal the true invading organism. 
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The patient in Case 97236 had a septic abortion induced by a catheter. Her 
temperature rras 104°r. on admission. The abortion -was complicated by a 
parametritis. B. coli -vrere isolated from the uterus and blood stream. Sulfanilamide 
was administered. The course of her disease was septic for twenty-five days 
when she died. The post-mortem findings were: septic endometritis, left tubo- 
ovarian abscess, left parametritis, left pelvic cellulitis, left pelvic abscess, recto- 
sigmoid abscess, and generalized peritonitis. Cultures taken at autopsy were 
reported as B. coli. 

Of 21 patients in Group IV who received sulfanilamide therapy, 4 
died. However, in reviewing these mortalities, described in detail above, 
we find that only 2 patients had Streptococcus Jiemolyticus infections. 
One, who showed clinical evidence of an acnte bacterial endocarditis on 
the second day and died on the fifth day, was probably too far advanced 
for an adequate test of sulfanilamide. Unfortunately, the second pa- 
tient developed a leucopenia and jaundice, forcing us to discontinue the 
drug after only five days of treatment. 

On the other hand, we have had 3 patients with pelvic peritonitis 
due to the Streptococcus hemolyticus rvho recovered under sulfanilamide 
therapy. Hitherto, these eases Avere considered hopeless. 

The patient in Case 91199 was admitted with the diagnosis of parametritis 
and pelvic peritonitis. Hemolytic streptococci were isolated from the uterus and 
blood stream. Ochsner regime was instituted and, in addition, she received neo- 
prontosil and repeated small blood transfusions. The temperature subsided by 
lysis at the end of the ninth day of hospitalization. 

The patients in Cases 993G7 and 85650 had positive uterine cultures for 
Streptococcus hemolyticus, whereas the blood cultures were sterile. Routine treat- 
ment was administered. The former was febrile for eight days, and the latter 
for six days. 

Case 78992 entered the hospital with a parametritis and positive blood and 
uterine Streptococcus hemolyticus cultures. Under prontylin therapy, she became 
afebrile in five days. 

Tavo patients AA’^ere admitted Aidth parametritis and had positive 
Streptococcus hemolyticus cultures only of the uterus. Under prontylin 
therapy, 1 Avas febrile for thirty-five days and the other for six days. 

There Avere 7 patients Avith parametritis, of AA'hom 4 Avere due to the 
Streptococcus hemolyticus, 1 to the Streptococcus nonhemolyticus and 
B. coli, 1 to a Streptococcus viridans and B. coli, and 1 to a Strepto- 
coccus viridans. None of these had a posithm blood culture. All re- 
ceiAmd sulfanilamide; hoAvcAmr, their aimrage morbidity AA’^as nineteen 
days as compared to eleAmn days in the aboAm similaidy treated Strepto- 
coccus hemolyticus group. 

There Avere no deaths attributed to sulfanilamide, although Ave had 
to discontinue the drug in 7 patients (out of 17) in Group IV because 
of toxic manifestations. These included 2 patients Avith jaundice and 
leucopenia, 2 AAuth leucopenia, 1 AAuth leucopenia and a persistence of 
feAmr, and another Avith a persistent diarrhea. The frequency of 
toxic symptoms in this gi’oup can be attributed to the relatiA’^elj^ large 
dosage of the drug giAmi. 

DISCUSSION 

We haA'e had good results xvith the conservative treatment of abor- 
tions AA'here the infection is apparently limited to the uterus. The only 
patient of this group AA’^ho died receiAmd radical therapy. 
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case presenting any marked deviation. These findings agree essentiallj^ with 
those of Lawrence and Eowe,i" who have demonstrated that menstrual dig- 
turbances, independent of pelvie disease, were cojnmori in this type of patient. 

Premenstrual tension, in different degrees of intensity and duration, occurred 
frequently. The sj’inptoms causing the greatest number of complaints, in order 
of severitj' and frequency, were: Lower back pain, nervousness, irritability and 
headache, starting from one to four days before the onset, during the period 
itself, or in one instance, postmenstrually. This was most marked in Case 3-B, 
where excitabilit3'-, depression, and exhausting nervousness, three to four daj'S 
premenstruallj’^, necessitated confinement to bed for that period. 

As the result of the administration of thj-roid, the intermenstrual intervals 
tended to approach an average, especiall.v in those cases where a lowered basal 
metabolism was found. However, no change in the character of the menses 
themselves occurred, except for a mild relief of dj’smenorrhea in 2 cases 
(4-A, 4-B). Premenstrual tension was increased in 7 cases, relieved in 5, and 
unchanged in the remaining 4. No correlating factor could be found to e.xplain 
these results. 

Libido . — Although the number of sexual congresses was considered normal, the 
degree of libido was low. In Group A, 44 per cent were completely frigid; 
44 per cent had a mild degree of sexual satisfaction, and onlj' 12 per cent were 
normal. In Group B, 28 per cent were frigid, 52 per cent subnormal, and the 
remainder normal. Slight increases were noted after the administration of thj'- 
roid, in both groups, but not sufficient to find agreement w'ith Murrajqis who 
believes that the effect of thju'oid in sterilitj- is due, in part, to increased libido 
occurring after its administration. 

Obesity. — Obesitj-, per se, may act as a mechanical deterrent to fertilization, 
due, either to improper copulation or improper dissemination of the ejaculate in 
the vaginal vault. In comparing with the average height-age-weight tables, a 
marked tendencj’ toward obesit.y is noted. Group A being 34 per cent overweight 
(average weight 1C3 pounds, stati.stical average 121 pounds) and Group B, 12 per 
cent overweight (average weight 142 pounds, statistical average 126 pounds). 

Weight loss with thjwoid, and where necessary a low caloric diet, was gradual. 
The maximum in anj' one week was 8 pounds (2-A) and the average from 2 to 2^,^ 
pounds. Weight loss was proportionallj'- greater in those women who were mark- 
edlj' obese, despite the fact that all were taking tolerance doses of thyroid. 
With onlj" one exception (2-A) the average weight at which conception occurred 
in Group A was 132 pounds. In those cases which remained sterile (Group B) 
the minimal weight during the period of studj^ was also 132 pounds. It is in- 
teresting to note that the one e.xception (2-A) was 173 pounds when she con- 
ceived. These findings would militate against the factor of obesity as a de- 
terrent to conception. 

Endocrine StaUis . — Endocrine stigmas, other than obesitj' and menstrual dis- 
turbances, were far more common in the A than in the B Group. In the A Group, 
abnormal dryness of the skin, scalp, and hair were present in 5 cases; abnormal 
hair distribution on the face, cheeks, upper lip, and chin in 7 cases; extreme 
brittleness of the nails in 7 cases; and enlargement of the thyroid in 2 cases. 

In the B Group, abnormal dryness of the skin and appendages, and abnormal hair 
distribution occurred in 3 cases and enlargement of the thj'roid in 2 cases, 

Subjectivmlj’', over 75 per cent of Group A patients complained of variable de- 
grees of lethargj’-, inability to concentrate, undue weariness and fatigue, weak- 
ness and inability to withstand the cold. While these complaints were also 
present in the second group, they existed in a much milder degree. 

With the administration of thyroid, rapid and marked relief of all sub- 
jective sjmiptoms occurred. This was especially noted in those cases where 
several subclinical signs of hypothj’xoidism were present. However, in these 
latter cases, changes in the skin, hair texture, and nails occurred more gradu- 
all}^ Hair distribution remained unaffected. 

Basal Metabolic Bate, Cholesterol and Thyroid Status . — The normal range for 
the basal metabolic rate was considered as -10 per cent to -MO per cent; that for 
the fasting blood cholesterol from 150 to 200 mg./e.c. The average basal figure in 
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Table I. Toxesiia 







MONTHS 

PREG- 

NANT 


BLOOD 

PKES- 

SUP>E 


1 SERUM 1 

PLASMA 

CO, 

VOL. % 

NO. 

PATIENT 

DATE 

1940 

AGE 

COLOR 

EDEMA 

3CAHN 

PRO- 
TEIN 
GM. % 

NaCI 
MG. % 

1 

J. s. 

1-10 

28 

B 

7 


198/106 

■h-t-f-f 

6.7 

580 

34 

2 

E. W. 

1- 3 

38 

B 

9 

1 

'l70/120 

Neg. 

4.6 

610 


3 

E. C. 

2- 7 

29 

E 

9 

-f 

'160/110 

-l-f-f-f 

6.9 


49 

4 

C. M. 

2- 2 

23 

IV 

9 


175/110 

Neg. 

6.0 

643 

43 

5 

M. B. 

2-22 

23 

B 

1 8 

+ + 

150/110 

Neg. 

6.4 

— 

41 

6 

C. W. 

2- 1 

24 

B 

9 

■f-f-t- 


Neg. 

4.8 

620 

40 

7 

J. B. 

2- 2 i 

24 

B 

81 

-t-f-f-l- 

100/108 

Neg. 

6.7 

620 

33 

8 

C. M. 

3- 7 

32 

B 

8 


170/110 1 

Neg. 

4.6 

620 

37 

9 

M. M. 

3- 7 

15 

B 

8 

+ + 

200/130 1 

Neg. 

5.1 

1 

652 

38 

10 

G. M. 

5- 2 

1 

39 

B 

6 

-f 

150/110 1 

+ + + 

6.1 

— - 

33 

1.1 

A. B. 

2-28 1 

23 

B 

9 


150/110 1 

Neg. 1 

5.6 

565 

34 

12 

J. R. 

1-20 

37 

B 

7 

? 

255/1201 

i 

Neg. 1 

1 

— 

— 

— 

13 

B. L. 

1-19 

28 

W 

9 

1 

^ "f* 1 

i 

I 55/1 10 

Neg, 

6.2 

640 

31 

14 

E. C. 

1- 4 

32 

B 

6 

+ 1 

1 

170/120 

Neg. 

6.7 


— 

15 

C. W. 

12-27 

(1939) 

38 

B 

9 

-t-f-f-t- 

1 

170/110 

•t-f-f-f 


— 

36 

IG 

0. S.(. 

2- 7 

24 

B 

7 


175/110 

Neg. 

6.0 

643 

43 

17 

W. L. 

3- 7 

IG 

B 

8 


175/115 

Neg. 

7.1 

610 

34 

IS 

S. C. 

4-21 

32 

W 

7 

+ 

200/120 

jNeg. 

4.5 

1 

j 

53 

1 


*Diea. 

tDelivered stillborn. Placenta retained. Died of peritonitis. 


In the control group of 15 normal pregnant women, the average blood lead con- 
centration of 0.031 mg. per 100 c.c. (±0.0046 S.E.) agrees closely with the average 
normal value for both sexes from the general population. Individual values fall 
within normal limits with one exception. This patient was a gj'psy admitted just 
before delivery with an incomplete and unsatisfactory history. Clinically she pre- 
sented no evidence of toxemia. 

Comparison of the mean values for blood lead in the toxemic and con- 
trol groups by the method described by Student, using Fisher ’s^ Table 
of t indicated that the difference is not due to chance. Failure to elicit 
history of unusual exiiosure strongly suggests that the source of the 
increased blood lead is from stores accumulated through casual daily 
contact and activated b^^ metabolic disturbances arising during the 
course of pregnancy toxemia. This hypothesis is strengthened by the 
observation that in two patients (1 and 7), as ■well as in other toxemic 
eases not included in this series, elevated blood lead dropped to normal 
limits after delivery. 
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It is generally agreed that patients with an extrauterine infection 
should be treated conservatively. The onty recent addition to our arma- 
mentarium is sulfanilamide. In the Streptococcus hemolyticus type of 
infected abortion, we have found the drug reduces the morbidity and has 
saved some of the hitherto hopeless cases. 

Because we believe in the conservative treatment of both potentially 
and actually infected abortions of all types, it would seem advantageous 
to avoid even the slightest manipulation that might spread infection. 
On numerous occasions Ave have observed that the digital vaginal exam- 
ination caused exacerbations in infected abortions. This procedure 
should he reserved onlj'- for cases of questionable diagnosis, or Avhere 
immediate surgical intervention for localized pus is contemplated. Other- 
vise, the patient should be examined onlj'- after a five-day afebrile 
period. This, of necessity, vmuld prevent an adequate pathologic classi- 
fication of the infected case on admission; a point which Ave feel of no 
therapeutic moment. 

REFERENCES 

(1) Studdiford, W. E.: Surg. Clin. North America 18: 511, 1938. (2) Chandler, 

C. A., and Janeiuay, C. A.: Am. J. Obst. & Gvnec. 38: 187, 1939. 


LEAD MOBILIZATION ACCOMPANYING TOXEMIA OP 

PREGNANCY 

T. V. Letonoff, M.S., John G. Reinhold, Ph.D., 

Helena E. Riggs, M.D., and Clarence Cohn, M.D., 
Philadelphia, Pa. 

(From the Laboratories and the Department of Obstetrics, Philadelphia General 

Dospital) 

I N THE course of a survey of lead concentration in tissue in disease, 
high values Avere found in kidney and pituitarj^ of three Avomen dying 
of toxemia of pregnancy. In these cases the fetal tissues also shoAved 
increased lead concentration. As a result of these findings, estimations 
of the lead content of lilood and urine haA'^e been made on 18 patients 
AAoth a clinical diagnosis of toxemia of pregnancy. This included 12 
eases of pre-eclampsia, 1 case of eclampsia, 3 cases of nephritic toxemia 
and 2 of essential hypertension. Fifteen normally pregnant Avomen in 
the same age group, and of similar economic status serAmd as controls. 

The salient studies in both groups are shown in Tables I and II. In patients 
with toxemia, the mean concentration of lead in whole blood was 0.053 mg. per 100 
c.c. (±0.0070 S.E.). Tills is well above the average established for normals by the 
method employed. i By this method, blood lead values for normal individuals aver- 
age 0.0295 mg. per 100 CiO. (±0.0029 S.E.) and findings of 0.060 or higher are con- 
sidered indicative of excessive absorption or of lead mobiliEation. Eight toxemic 
patients showed blood lead concentrations above the range of normal established by 
Letonoff and Eeinhold;i and by comparison with the control group, six presented 
significantly elevated values. Exeretion of lead in the urine was measured in 3 of 
the cases of toxemia of pregnancy and was found to exceed normal limits in all 
cases. In 2, cases, tliis was associated with elevated blood lead; in the third the 
blood lead value was normal. 
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sidered responsible for lead mobilization in pregnancj^ toxemias, since, 
in onr experience, diabetic acidosis of comparable severity is infre- 
quently associated with elevated blood lead concentrations. 

The heavy drain on maternal calcium stores which normally occurs 
during the late months of pregnancy®'" may act as an additional factor, 
simultaneously liberating lead stored in the skeleton. In toxemia of 
pregnancy in particular, the combined effects of decalcification and 
acidosis would exert a powerful action toward mobilization of the lead 
stores of the body. 

While it is highly possible that other factors are concerned in the 
increase of blood lead in toxemia of pregnancy we have been unable to 
establish anj^ such relationship in our studies. In particular, no asso- 
ciation could be demonstrated between blood pres.sure, edema, gain in 
weight, serum protein, serum chloride or uric acid, blood sugar, blood 
urea nitrogen, hemoglobin or urinary changes, and the blood lead con- 
centration (Table I). 


Table II. Noemal Pregnancy 


NO. 

PATIENT 

DATE 

AGE 

COLOR 

URINE 

BLOOD 

BLOOD 

ALB. 

CASTS 

PRESSURE 

LEAD 

1 

L. 0. 

1940 

2- 4 

23 

B 

+ 

0 

114/70 

0,011 

2 

B. R. 

2- 1 

40 

W 

0 

0 

140/8S 

0.011 

3 

F. J. 

1-28 

18 

B 

0 

0 

122/75 

0.013 

4 

L. S. 

2- 1 

21 

B 

-I 

0 

140/95 

0.015 

5 

R. N. 

2- 3 

26 

B 

0 

0 

140/100 

0.020 

6 

H. H. 

1-25 

17 

B 

-f 

0 

124/78 

0.025 

7 

H. R. 

1- 7 

25 

W 

+ + 

0 

110/90 

0.025 

8 

E. W. 

2-15 

25 

B 

0 

0 

112/78 

0.034 

9 

V. T. 

4- 4 

19 

B 

0 

Leuc. 

100/60 

0.036 

10 

E. Ma. 

2-20 

15 

B 

0 

0 

115/85 

0.045 

11 

J. L. 

2- 9 

37 

B 

-)- + + +* 


120/70 

0.048 

12 

H. B. 

1-23 

40 

W 

0 

0 

140/90 

0.056 

13 

M. C. 

1-26 

19 

W 

0 

0 

130/78 

0.077 

14 

B. C. 

4- 4 

19 

B 

0 

Epith. 

135/90 

0.025 

15 

E. Wm. 

3-23 

21 

B 

0 

Leuc. 

180/120 

0.032 







+ -f 




’After delivery. 


In evaluating the significance of increased blood lead concentrations 
in toxemia of pregnancy, it should be emphasized that many of the 
s.^Tiiptoms characteristic of this condition, namely, hypertension, con- 
vulsions, headache, renal changes and visual disturbances, are also promi- 
nent manifestations of lead intoxication. 

Hausmann and Perrys Rave recently reported evidence of lead intoxication in a 
pregnant woman, associated ■nitli abnormal lead concentrations in the fetal tissues. 
Olivers and more recently Porrittio and Milliganii have cited the greater prevalence 
of miscarriage and other complications of pregnancy among lead workers and in 
districts of the United Kingdom where drinking water contains lead in appreciable 
amounts. The susceptibility of the natives of the tropics to eclampsia after adopt- 
ing the customs and dietary of tlie whites as reported b}' Peckhamis suggests some 
relationship between eclampsia and the increased lead intake associated with 
civilization. 
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OF Pregnancy 


BEOOl) 
IIB. 
GM. % 


BLOOD MG. % 1 


URINE 




SUGAR 

UUEA 

N 

URIC 

ACID 


LEAD j 

ALB. 1 

CASTS, 

HISTORY 

DIAGNOSIS 

LEAD 

MG, 24 IIK. 

ETC. 


11 

89 

9 

8.G 

0.085 

— 

•r + 'f 

B.B.C. 

Leae. 

Malaise, headache, 
convulsions* ’ 

Eclampsia 

15.2 

72 

S 

5.0 

0.002 


-1 + -1 + 

Granular 

0 

Pre-eclampsia 

9.(5 

54 

10 

5.0 

0.011 



trace 


0 

Pre-eclampsia 

10.0 

87 

9 

5.3 

0.038 


+ + ■4 


Edema, A’omiting 

Pre-eclampsia 

10.4 

70 

10 

4.0 

0.040 

— 

4* to 
+ + + + 


Spots before eyes 

Pre-eclampsia 

8.5 

77 

11 

5.0 

0.043 

— 

++++ 
to trace 


0 

Pre-eclampsia 

11.5 

68 

16 

5.5 

0.044 


+ -f 

i 

Headaches 

Pre-eclampsia 

S.l 

77 

9 

2.6 

0.054 


++ 

. 

Headaches 

Pre-eclampsia 

9.6 

56 

I 

4.3 

! 

0.062 

— 

•t+ 

B.B.C. 

Spots before eyes, 
headaches 

Pre-eclampsia 

10.4 

123 

17 


0.070 


+++ 

Leuc. i 

epitli. 

Dyspnea. 2 prev. 
stillbirths. Eye 
grounds neg. 

Pre-eclampsia 

8.1 

70 

16 

4.0 

0.075 


trace 


Spots before eyes 

Pre-eclampsia 

***“'" 

84 

9 

3.8 

0.079 

0.15 

+ + -r 

B.B.C. 

Leuc. 

Spots before eyes. 
Headache and 
vertigo 

Pre-eclampsia 

lO.S 

100 

S 

3.8 

0.109 



+ + 


0 

Pre-eclampsia 

10.0 

72 

8 

.3.0 

0.064 

fl.lSO 

0 

0 

0 

Essential Ey- 
pei-tension 


72 

8 

— 

0.025 

0.455 

4* +■ + + 


0 

Essential Ey- 
2 )ertension 

— 

87 

10-10 

3.8 

0.001 

— 

+ + to 
+ + + 

Leuc. 

0 

Nephritis! 

12.4 

70 

8 

4.0 

0.039 


-1 


0 

Nephritis! 

14.0 

84 

35 


0.115 


4 + + + 

Leuc. 

Diarrliea,lieadache, 
albuminuric reti- 
nitis with hyper- 
tensive changes. 
Gen. peritonitis! 

Chronic pyelo- 
nephritis. 
Nephrolithia- 
sis. Chole- 
lithiasis. 


However, it appears improbable that mobilization of lead is a eansative 
or even a contributing factor in all cases of toxemia of pregnancy. 
Many patients in our series with typical clinical pictures of toxemia 
showed normal blood lead values. It is possible that the pregnancy 
lo.xemia itself, because of its complex nature and diverse etiology, may 
alter factors controlling lead absorption and mobilization. It is of con- 
siderable importance, however, that in this series one-tliird of the pa- 
tients Avith toxemia of pregnancy shoived blood lead concentrations as 
great as those encountered in moderately severe lead intoxication. 

As .Vub and his associates® have previously shown for lead intoxica- 
tion in general, we have noted a relationship in toxemia of pregnancy 
between concentration of blood lead and acidosis as mea.sured by plasma 
caihon dioxide combining i)ower (Table I). In most cases in our series 
tile values for carbon dioxide combining power are lower than those 
given for normal pregnancy,^ and the higli blood lead concentrations 
oi'e, in general, associated Avith the loAver values for carbon dioxide 
combining poAver. Such degree of acidosis alone can scarcely be con- 




PROTHROMBIN CONCENTRATION IN PARTURIENT WOMEN 
AND THEIR NEWBORN INFANTS^' 

Carl T. Jaat^rt, M.D., and Robert A. Moore, M.D., New York, N. Y. 

(From- the Departments of Obstetrics and Gynecology and Pathology, New Yorh 
Hospital and- Cornell University Medical College) 

P ROTHROMBIN determinations have become increasingly important 
in the medical management of sni'gical conditions, and more recently 
in the field of obstetrics and pediatrics, particularly in regard to hemor- 
rhagic disease of the neAvborn. The original method of HoAvell for the 
determination of prothrombin using oxalated plasma and an excess of 
calcium has been improA^ed upon by Quick, aaRo uses an excess of calcium 
and thromboplastin. The titration method of Warner, Brinkhous, and 
Smith utilizes tAA'o steps-, oxalated plasma freed of fibrinogen is diluted 
and prothrombin is converted to thrombin by the addition of thrombo- 
plastin; fibrinogen is then added, and the concentration of prothrombin 
is calculated and expressed in units or in percentage of normal. This 
method is far more accurate than the other tAA'O and has been used in 
the present study. 

Having a satisfactory test at tlieir disposal, Brinkhous, Smith, and Warner in- 
vestigated tlie plasma prothrombin of infants. In a case of hemorrhagic disease, 
they found a value of 5 per cent on the seventh day of life. They studied the 
cord blood of S normal infants, and found values ranging from 11 to 39 per cent 
(average 26 per cent). Owen and co-workers using their method reported a further 
decrease in the amounts of prothrombin in the second to sixth days of life, when 
clinical bleeding is prevalent in eases of hemorrhagic disease. On the other hand. 
Quick, using blood from the internal jugular vein shortly after birth, found the 
prothrombin concentration to be nearly normal with his test, but observed a de- 
cline in the first days of life which had been shomi earlier (1921) by Lucas. 
Owen and co-workers have shown that infants with low prothrombin values as 
determined by the AVarner, Brinkhous, and Smith test, may have a normal pro- 
thrombin time according to the Quick test. They postulated that the quality of 
prothrombin may be a factor causing the .discrepancj- between the tests. In this 
way there may be compensation for the prothrombin deficiencj- at birth, by an 
increase in the speed of conversion of prothrombin to thrombin. 

PRESENT STUDY 

The prothrombin content of blood plasma AAms determined- by the 
method of Warner, Brinkhous, and Smith, and the results expressed in 
percentage of normal adult controls. TAventy normal liealtliA' pregnant 
AA'omen at term (during the Avinter of 1938 and 1939) Avere selected, and 
blood Avas obtained from tlie anteeubital Amin at the time of deliA’ery, 
and from the fetal A’essels of the placenta. In each instance, 4.5 e.c. of 
blood AA’ere placed into .0.5 e.c. of a 1.5 per cent solntion of sodium 
oxalate . A second sample of blood was taken from the placenta for the 

‘Tills study was carried out under a grant from the Jolin and Mary R. Markle 
Foundation. 
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While the significance of lead in the toxemia sjmdrome remains to be 
evaluated/^ it seems not unlikely, in view of the toxic manifestations 
accompanying elevated blood lead in lead poisoning, that comparable 
blood lead values, resulting from mobilized lead, contribute to the sjmip- 
tom complex of toxemia in pregnancy. For this reason, we believe it is 
important to direct the attention of those engaged in study or treatment 
of the toxemias of pregnancj’- to the fact that such conditions are often 
associated with mobilization of lead. 

SUMMARY 

Toxemia of pregnancy is frequentlj'’ accompanied by mobilization of 
lead as indicated by quantitative blood and urine lead determinations. 
Evidence suggesting that lead may be a causative or contributing fac- 
tor in some eases of toxemia of pregnancy has been presented. 

We acknowledge our indebtedness to Drs. Catherine Macfarlane and Philip F. Wil- 
liams and their associates of the Department of Obstetrics for clinical data and for 
permission to report these findings. 
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Southwick, W. E.: Time and Stage in Development at Which Factor? Operate 

to Produce Mongolism, Am. J. Dis. Child. 57: 68, 1939. 

Available data are not sufficient to allow a definite and final conclusion as to the 
exact time of the operation of the factor or factors which lead to the production 
of mongolism. On the basis of data on 58 cases of mongolism in dizygotic twins, 
the writer concludes that the causes of mongolism must reside in some factor 
or factors that cannot at any stage of development act directly on more than one 
ovum, zj'gote, or embryo. Since at all stages two or more ova, zygotes, or embryos 
may occur in exactly the same external environment, it is ob'^dous that the con- 
dition can develop only from within the gametes, and so must be either chromosomal 
or cytoplasmic. The raritj^ with which two or more persons with the condition 
appear in one family makes it justifiable to conclude that mongolism is not pro- 
duced by hereditary factors. The factors, therefore, are not considered to act 
at the time of the formation of the gametic chromosomes. The production of 
mongolism may be definitely associated with substances liberated from the ovum 
and from the spermatozoon, and mongolism may be the result of fertilization 
in which one or the other gamete was in an aged condition transitional to the 
nonfunctional or inactivable state. That the spermatozoa may thus be effective 
IS shown by the abnormal sex ratio that occurs among those with mongolism. That 
the ovum may be similarly effective is shown by the definite relation between the 
mother ^s age and the frequency of production of mongolism. This study is based 
on records of 259 persons with mongolism. 

J. P. GREENniLL. 

‘Work along these lines is in progress in this laboratory. 
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Table II. Additional Blood Studies (Coed Blood) on 20 Newborn Infants 


CASE 

bed cell 

COUNT 

HElIOfiLOBIN 
(PER CENT) 

CELL 

VOLUME 
(PER CENT) 

ICTERIC INDEX 
(UNITS) 

I 

5,000,000 

114 

49 

30 

2 

4,940,000 

126 

50 

15 

3 

4,900,000 

’ 130 

54 

15 

4 

5,900,000 

126 

55 

15 

5 

5,900,000 

120 

59 

Hemolyzed 

6 

5,920,000 

120 

53 

15 

7 

5,300,000 

124 

52 

10 

s 

5,500,000 

120 

44 

15 

9 

5,600,000 

1.34 

58 

10 

10 

7,000,000 

132 

58 

10 

11 

5,000,000 

124 

50 

10 

12 

4,600,000 

124 

52 

15 

13 

5,140,000 

120 

52 

15 

14 

6,300,000 

142 

60 

15 

15 1 

1 


57 

20 

16 





17 





IS 

Not studied 




19 





20 





Average 

5,500,000 

126 

54 

15 


DISCUSSION 

Our determinations confirm the report of Briiikhous, Smith, and 
Warner in 1937, and have already been referred .to in the literature by 
Heilman and Shettles, as a personal communication. Although a series 
of 20 eases is small, the consistency of the low prothrombin concentra- 
tion of the infant as compared with that of the mother is rather striking. 
The infant has from one-third to one-fourth as much prothrombin as 
have the normal adult controls. The difference in the prothrombin of the 
blood plasma of the mothers and infants indicates that the molecule of 
prothrombin does not pass through the placental memlirane. This sug- 
gests that the fetus produces its own prothrombin. 

The comparison of prothromliin levels of the infant with adult values 
may be improper, and is not done with regard to other blood determina- 
tions on infants, such as hemoglobin, red count, and volume of packed 
cells; but normal tmlues for the neAvborn have been established. Should 
not the low prothrombin concentration found in the ne-wborn as in- 
dicated by the average value of only 23.6 per cent obtained in this studj^ 
or 26 per cent obtained by Brinkhous, Smith, and Warner be accepted as 
the normal for the newborn ? 

Tlie low prothrombin values found in the infants may be due to the 
liver on the basis of hepatic insufficiencj’, which has been offered by 
Waugh and his co-workers as the explanation for the development of 
hi’perbilirubinemia and icterus neonatoi'um. In this respect the fetal 
circulation is perhaps of great significance since the ductus venosus per- 
mits blood to by-pass the liver bv emptying into the inferior vena cava. 
After the umbilical cord is ligated, several days must elapse in order 
for the portal circulation and liver to assume the production of pro- 
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determination of red cell count, hemoglobin, volume of packed cells, and 
the icteric index. The cell volume of the mothers had been determined 
on admission to the delivery floor. 

Table I. Protiikombin in 20 Newborn Infants and Their Mothers at Delivery 


(Titration Technique) 


case 

PER CENT OP ADULT 

NORMAL 

weight of 

INFANT 

(GRAMS) 

BLOOD LOSS 

THIRD stage 

LABOR 

C.C. 

ADMISSION 

CELL 

VOL. 

MOTHER 

infant 

1 

100 

22 

3650 

140 

35 

2 

100 

25 

3770 

90 

37 

3 

90 

35 

4100 

50 

37 

4 

70 

25 

3090 

20 

32 

5 

SO 

15 

3550 

ISO 

38 

6 

70 

25 

3540 

70 

46 

7 

60 

30 

3930 

290 

30 

S 

100 

35 

3880 

195 

33 

9 

50 

10 

3570 

300 

37 

10 

70 

30 

,3560 

270 

38 

•11 

25 

10 

3300 

45 

36 

12 

60 

20 

3680 

250 

33 

13 

55 

25 

3860 

120 

37 

14 

100 

25 

3090 

100 

35 

15 

70 

15 

3940 

75 

35 

16 

70 

25 

3450 

500 

on 

.) 

17 

85 

45 

4060 

160 

36 

18 

75 

15 

3330 

75 

40 

19 

100 

25 

3700 

300 

38 

20 

100 

22 

3300 

450 

36 

Average 

77.S 

23.5 

3617 

165 

36 


Table I shows the average prothrombin level in the mothers as 77.8 per cent 
(range 25 to 100 per cent of the adult normal), and the average volume of packed 
cells as 36 per cent; the latter value is considered a normal figure for pregnant 
women at term. It will be recalled that the average is about 42 per cent in non- 
pregnant patients, so that the lower value in pregnancy is probably due to an 
associated Ip-dremia. The mothers had an average blood loss of 165 c.c. (range 
20 to 500 C.C.). The patient in Case 11 had a prothrombin concentration of 25 
per cent of the normal, just on the hemorrhage border line for patients ivith 
jaundice, and had a blood loss of only 45 c.c., during the third stage of labor. 

As shown in Table I, the average prothrombin concentration in the infants was 
23.5 per cent, with a range from 10 to 45 per cent, which is one-third to one-fourth 
as much as the amount present in the mothers. The infants were all full term, 
with an average weight of 3617 Gm. No infant developed hemorrhagic disease. 
Tills is of further significance in Cases 5, 9, 11, 15, IS, with unusually low pro- 
thrombin values of between 10 and 15 per cent of the adult normal. 

The volume of packed cells, hemoglobin, red cell count, and icteric index are 
shown for 14 of the infants in Table II. The red cell count averaged 5,500,000 
per c.mm., and the average hemoglobin was 126 per cent, using the Hellige hemom- 
cter (14.5 Gm. = 100 per cent). The.=e findings arc within the normal range for 
the newborn, but considerably higher than are found in the adult. Tlie volume of 
packed colls was 54 per cent, which is higher than the adult average of 42 X’cr cent. 
The icteric index was also elevated lo an average of 15 units, which is not unusual 
for a normal newborn infant. The low concentration of prothrombin in the infants 
is not due to plasma dilution. Is it due to failure of formation? 

Cases 1, 4, 6, 7, 8, 16, 18, with an average icteric index of 17 units (excluding 
No. 16, and 18 on whom no determination was made) had clinical evidence of 
jaundice. 






OPERATION FOR UTERINE RETRODISPLACEMENT AND 
PROLAPSE BY REDUCTION AND ATTACHMENT 
OF THE ROUND LIGAMENTS 

K. P. A. Taylor, B.S., LED., F.A.C.S., Puerto Armuelles, Panama 

O NE must advance an adequate reason, if not an excuse, for intro- 
ducing another operation for retrodispla cement of the uterus. 
In the present instance, dissatisfaction with the admittedly infre- 
quent shortcomings of the standard operations prompted the develop- 
ment of a modified technique which ijossesses definite advantages. 
I do not share with Dannreuther^ his partiality for the Baldj^- Webster 
and Gilliam-type opei’ations, but agree rather with Graves’- statement 
that no operation which depends upon shortening of the round and 
uterosacral ligaments can be depended npon to withstand gestation 
and parturition. In addition, the Baldy- Webster maneuver predis- 
poses to the formation of adhesions in the cul-de-sac which may readily 
defeat the operation’s purpose; furthermore, the reported incidence of 
herniation through the broad ligament openings is now so convincing 
that the technique should be employed only with the greatest care and 
proper misgiving. Similarly, the Gilliam operation has the following 
defects: The creation of three pockets between the round ligament 
emplacements and at the sides which favor herniation and ileus; in the 
presence of inflammatory disease, a fixed bai-rier or shelf vertically 
dividing the pelvis, may result from adherence of the round and broad 
ligaments and the fundus to the abdominal wall; in addition, many pa- 
tients complain of pain in the region of the internal ring which pei’- 
sists for sevei’al months after the Gilliam type operation. We, there- 
fore, prefer the principles set forth by Olshausen, and advanced by 
Graves. In the Olshausen operation, the thickest, most dependable part 
of the round ligaments, close to the corpus, is fixed to the anterior ab- 
dominal wall by a permanent siiture through the peritoneum, muscle, 
and fascia. This operation is, in effect, a venti’al fixation of the uterus, 
since the segment of round ligament employed must be considered a 
projection of the corpus. Becaiise, as Dannreuther has indicated, many 
suspensions became fixations, we prefer to discard both terms in favor 
of the more inclusive name, attachment. 

OLSHAUSEN OPERATION 

The disadvantages of this procedure may be enumerated as follows: 
Two-point fixation, with the resulting three interspaces which invite in- 
testinal incarceration; restricted mobility of the uterus and reduction 
of bladder space, as mentioned by Dannreuther and others, which is com- 
mon to all operations for retrodisplaeement or prolapse; reduction of 
bladder .space which cannot occur if the attachment is sutfieiently high 
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thrombin and the excretion of excessive bilirubin. In the meantime, 
hyperbilirubinemia occurs with and ivithout clinical icterus, and a fur- 
ther lowering of the “physiologic hypoprotlirombinemia” takes place 
in the first days of life as shown bj’’ Warner and co-workers, and by 
Owen and his associates. 


CONCLUSIONS 

1. The prothrombin concentration of 20 parturient ivomen at term, 
and of the cord blood of their infants ’was determined by the method 
of Warner, Brinkhous, and Smitli. The concentration expressed in per 
cent of the adult normal was 77 for the mothers, and 23 for the in- 
fants. This difference suggests that the prothrombin molecule does 
not cross the placental membrane. 

2. Eeadings as low as 10 to 15 per cent of the adult normal were 
observed in several infants without evidence of hemorrhagic disease. 
The critical levels in tlie newborn must be determined by further study. 

3. One mother had a low value distinctly in the bleeding range for 
.iaundiced patients, with a minimal blood loss in the third stage of 
labor. 

4. The low levels in the infant are evidently not due to dilution, since 
the volume of packed cells was not reduced, and may instead be the 
result of failure of production on the basis of liver insufficiency. The 
further reduction occurring in the first days of life is probably on the 
same basis. 

5. In making statistical comparison of prothrombin concentration as 
determined by various investigators, attention must be given to the 
source of blood (cord or jugular), the day of life, and the method used 
for the determinations. This Avill do much to clarify the present con- 
flicting situation as to whether the low prothrombin levels at birth are 
normal. 

6. Consideration must be given to the quality as well as the quantity 
of prothrombin. The speed of convertibility may explain why less than 
one infant in one hundred develops hemorrhagic disease. The low pro- 
thrombin level in the cord blood at birth may predict such a tendency. 

7. Hypoprotlirombinemia and hyperbilirubinemia of the newborn are 
probably caused by hepatic insufficiency. The importance of the patent 
ductus venosus in this connection was emphasized. ■ 
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the group which became pregnant (A) was -17 per cent, and the fasting blood 
cholesterol 256 mg./c.c. The highest rate noted was -10 per cent and the lowest 
-28 per cent, the cholesterol varying from 155 mg./c.c. to 400 mg./c.c. In 
Group B, the average basal determination was +9 per cent with variations rang- 
ing between a -fS per cent and a -)-14 per cent. The fasting blood cholesterol 
averaged 183 mg./c.c., with variations between 175 mg./c.c. and 200 mg./c.c. 

The fact that a normal basal was found was not accepted as reliable as- 
surance that thyroid function was normal, la nor a low basal to indicate necessarily 
hypothyroidism (Litzenbergs). For a proper diagnosis, the basal was considered 
together with the cholesterol level, the physical findings and the subjective symp- 
toms. Thus 5 cases in Group A (2, 3, 5, 6, and 8) must bo considered as suf- 
fering from a mild degree of true clinical hy'pothj'roidism, while the remaining 4 
(1, 4, 7, and 9) present sufficient evidence to warrant a diagnosis of subclinical 
hj'pothyroidism. In Group B, only' a diagnosis of normal tliywoid function could 
be made, since all findings were well within the normal range. 

Tubal Insufflation. — VanTongeren,2o Eubinf and others have demonstrated that 
the mere dilatation of the cervical canal, the insertion of a sound into the uterus, 
or the passage of gas through ostensibly normal tubes is sufficient to relieve 
sterility. Therefore the number of patency' tests was limited to a minimum. In 
the group which became pregnant, insufflation was done only' one time in only 
6 of the 9 cases. Of the remaining 3, one (6-A) was not treated for sterility, 
one (7-A) became pregnant before the test could be done, and the third refused 
on the ground that she had undergone the test about a year previously' and had 
been ill for several weeks thereafter. The patients in Group B, likewise, were 
insufflated only' once, with one exception (1-B) where the test was repeated at the 
end of the first y'ear of treatment. 

In neither group was any abnormality found. Little or no difficulty was ex- 
perienced in the insertion of the cannula, and the passage of gas through the 
tubes was accomplished without excessive pressure. In all cases the peristaltic 
action of the tubes was normal. 

Therefore, it was felt that tubal insufflation was not a factor in producing 
pregnancy", since both groups received approximately equal amounts of insuffla- 
tion; since no abnormal findings were noted in the tests; and since 3 patients 
who were not insufflated conceived. 

Duration of Sterility Following Thyroid Therapy. — Omitting one case (2-A), the 
average duration of sterility following thy'roid therapy- was six months. Case 2-A 
demonstrated the fact that a sufficient quantity' of thy-roid must be given. She 
had been taking 12 gr. of thyroid daily- for eleven months without effect. Through 
an error, the dose was doubled without untoward results. After receiving 24 gr. 
daily for 2+ months, conception occurred. 

In the second group (B) the longest any patient was under treatment was 
two and one-half y-ears, with an average for the entire group of eighteen months. 

Prenatal Course, Labor and Delivery. — Of the 9 conceptions, 7 carried to viability. 
Two aborted, one (5-A) after an automobile accident in the fifth month, and one 
(6-A) induced in the third month. Two (4-A) (9-A) delivered prematurely, 
three weeks and one month, respectively. 

The patient in Case 2-A developed a true hypertensive toxemia in the seventh 
month, but was sufficiently- controlled so that she was able to carry- to term. 
Case 3-A attempted to abort in the third and fourth months, but was stopped by 
use of morphine and progesterone. This patient also had a prolonged labor, which 
was followed by a severe post-partum hemorrhage.. '• 

SUMMARY 

Sixteen sterile women, free of all pathologic and infectious processes, 
were given desiccated thy-roid extract in tolerance doses, regardless 
of the thyroid status of the individual. Nine of the entire group be- 
came pregnant; 7 remained sterile. In the 9 cases where pregnancy 
occurred, only- 7 carried fetuses to viability-, 2 aborting as the result 
of external trauma. 
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on the parietes — a point emphasized in the operation to he described. 
A fourth objection to this admirable operation is its failure to reduce 
or shorten the round ligaments. 

REDUCTION-ATTACHMENT OPERATION 

Our objective has been a method which permits reduction or shorten- 
ing of the round ligaments, utilizes the strong proximal portions of the 
round ligaments, and aUoAvs attachment of the uterus at a single point 
to the abdominal wall. This we have evolved by attachment of the 
corpus through the direct medium of the round ligaments. Secondary 
objectives were facility of operation and use of a single suture for the 
completed procedure. 



Pig. 1. — Suture of four strands of No. 24 cotton thread passed through round ligaments 
1.5 cm. from corpus and through a segment of corpus. 

OPERATH^E TECHNIQUE 

A 14-iiich suture composed of four strands of No. 24 plain black spool cotton 
thread (3) (or an equivalently strong single silk or linen suture) is passed through 
a round ligament 2 cm. from the corpus, through a 1 cm. segment of the uterus 
2 cm. below its fundus, and through the other round ligament at the same level. 
The suture ends, of equal length, are tied in a single square knot which brings 
the ligaments together at a point of attachment. The needle is then introduced 
through the round ligaments at the midpoint from corpus to internal rings, and 
the suture again tied to the original end. Thus the ligaments are reduced bj' half. 
Clamps are placed on the peritoneal edges 6 cm. above the lower wound angle. 
The needle is passed from within-out through peritoneum, muscle, and fascia on 
the left side of the incision, and returned to the abdomen from without-in through 
fascia, muscle, and peritoneum of the right side. The suture is then tied to the 
original long end within the peritoneal cavity, tlius completing the attachment. It 
is seen that the directional stress or support is through the strongest units of the 
round ligaments to the corpus itself. The 4-strand cotton suture can be depended 
upon for permanency. Adherent attachment will also occur. 

In prolapse, the usual plastic vaginal repairs are done first. We have not 
found it neeessarj^ to plicate or sew together the uterosacral ligaments. In se- 
vere prolapse, the attachment is made as high as the fundus can be extended 
without tension. Removal of all or part of the corpus will frequently make 
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possible a still liigher relative attachment in third and fourth degree prolapse 
with relaxed abdominal musculature. 

It is indicated that this operation does not aim at anteflexion. The attach- 
ment is on the anterior surface of the uterus, so that growth during gestation 
will not be hampered. Since the attachment-suture closes and frequently inverts 




Fig. 2. Fig. 3. 

Fig. 2. — Suture tied and passed again through round ligaments at midpoint to 
internal ring. 

Fig. 3. — Second tie. Point of uterine suspension is 2.5 cm. below top of fundus. 



Fig. I. — Same suture passed through peritoneum and fascia on both sides of incision 
6 to 8 cm. above lower angle of wound. Inset: Suture tied to original long end within 
the abdomen. 

the peritoneum at the point of fixation, unusual care must be exercised in sewing 
the peritoneal edges to prevent the formation of a cleft or defect which would 
predispose to ventral hernia. Presence of the bulk of folded round ligaments 
at the attachment point emphasizes the need for meticulous closure. 
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RESULTS OF OPERATION 

This technique has been developed over a four-year period in 120 
patients. In its present form it has been used for two years, the quad- 
ruple cotton suture for one .year. Our opportunity for re-examination 
is necessarily limited. No failures have been detected. The few 
patients (6) subsequently seen in parturition and puerperium have not 
had dystocia due to operation and have not had recurrence of retro- 
displacement. No sinuses have resulted. The postoperative and con- 
valescent courses in eases not complicated by other pelvic pathologj^ 
have been relatively comfortable. 

RESUM^ 

1. A simple, rapid technique is presented for reduction of round liga- 
ments and single-point attachment of the uterus. Pocket formation of 
the Gilliam and Olshausen operations is avoided. 

2. This operation has the merits of the Olshausen procedure and ap- 
parently none of its disadvantages. 

3. A single 4-strand cotton suture is utilized. 
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THE NAUSEA AND VOMITING OP PREGNANCY DUE 
TO ALLERGIC REACTION 

A Study of 192 Cases 

J. WiLLiAsr Pinch, M.D., Hobart, Okla. 

(From the Department of Obstetrics of the University of Oklahoma School of 
Medicine and University Hospitals) 

T his report is a summary of work done subsequent to a publication 
in 1938,^ theorizing that the nausea and the vomiting aeeompanying 
pregnancy are due to an allergic reaction of the patient to the secretion 
of her own corpus luteum graviditatis. A report of 192 eases is pre- 
sented to substantiate this theory further. 

Prom one-half to two-thirds of all obstetric patients experience nausea 
and vomiting in some degree during the first trimester. The sjmiptoms 
may vary in severity from the mild ease, so frequently seen, in which 
there is morning sickness, with or Avithout vomiting, to the moderate 
ease, in which there are nausea all day long, frequent vomiting, and ex- 
treme discomfort for Aveeks. A feAv cases Avill advance to a true 
hyperemesis gi’aAudarum Avith a definitely serious prognosis. 
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I believe the patient presenting nausea and vomiting of pregnancy has 
inherited an allergic tendenc.y and has become sensitive to her own corpus 
luteum secretion during her menstrual life or from the corpus luteum 
of a previous pregnancy. I believe the symptoms of nausea and vomiting 
develop as an allergic reaction to the secretion of the corpus luteum of 
pregnancy and disappear after the gland ceases to feed its secretion into 
the patient’s body in such abundance. The results of this research 
strongly indicate the presence of a luteal secretion other than pro- 
gesterone which is responsible for this allergic manifestation. 

The corpus luteum, with impregnation, continues to develop instead of 
taking on the eustomaiy retrogressive changes during and after, men- 
struation. The corpus luteum of pregnancy develops to a size much 
larger than the false corpus luteum ; the colloid is more abundant in the 
organ, and the granulosa cells are larger than before pregnancy.- 

Considering that the development of the nausea and vomiting and the 
development of the corpus luteum of pregnancy occur at the same time 
and that the time of disappearance of symptoms coincides with the time 
of retrogressive changes in the gland, patients with nausea and vomiting 
of pregnancy were given intradermally injections of various corpus 
luteum extractions. Intradermal reactions developed in direct propor- 
tion to the degree of nausea and vomiting present. Likewise, patients 
treated mth desensitizing doses of these extractions were relieved of their 
symptoms. 

To avoid confusion in the following case reiiorts, the term ‘‘progestin” 
will be used to indicate the natural hormone of the corpus luteum as it 
occurs in partially purified extracts. The term ‘‘progesterone” Avill be 
used for the synthetically produced pure hormone (C21H30O2) dissolved 
in oil. 

TECHNIQUE OP INTRADERMAL TESTS' 

The teclmique of intradermal testing for sensitivity was to cleanse the sldn with 
alcohol and to inject intradermally from 0.02 to 0.03 c.c. of the test solution. Twenty 
to thirty minutes later reactions were recorded, calibrating them from negative 
to plus four, according to the size of the wheal and the surrounding erythema 
produced, just as in intradermal injections of an 3 ' food, .drug, pollen extract, or 
animal dander to determine a patient’s degree of sensitivity. The majority of 
tests were made on the volar surface of the forearm. Numerous products were 
used in the skin tests, but the most satisfactor}' was found to be progestin in 
sterile cottonseed oil, as this oil is less irritating when injected intradermallj' than 
is oil of sesame, almond oil and peanut oil used in some commercial products. A 
control test was made in each case by injecting intradermally a like amount of 
the sterile oil used, to rule out cases of sensitivit 3 ' to the oil alone. Man 3 ' of the 
eases were rechecked, using a glycerin extraction of the corpus luteum, but this 
was given up as impractical as the solution was unstable and the gl 3 -cerin was ver 3 " 
irritating to some skins. 

Since it is known tliat the placenta also secretes progesterone and that 
the daily output of nrinarv pregnanediol rises abrupth^ during the 
second and third trimesters, we must assume that these patients present- 
ing nausea and vomiting are sensitive to some other luteal secretion than 
progesterone, else tliey Avould become more and more nauseated as their 
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pregnancy advances. Because of this fact, patients were intradermally 
tested with synthetic progesterone in oil and with progestin in oil. 
Intradermal reactions to the natural progestin were in almost every case 
directly proportional to the degree of nausea and vomiting the patient 
presented. Eeactions to the intradermal synthetic progesterone were 
negative in most eases and followed no proportional ratio to the degree 
of the symptoms. 

Commercial products of progestin are prepared by alcoholic extraction 
of corpora lutea and purification of the oil. The estrins are re- 
moved by subsequent chemical treatment. This product is assayed for 
its progesterone content alone but must contain some other hormone to 
explain the results obtained in this research. I do not believe that the 
allergen is the gonadotropic hormone of pituitary origin or of chorionic 
origin, else we would have, with the former, hyperemesis with many eases 
of natural and surgical or radiation menopause and with the latter would 
have hyperemesis with ehorionepithelioma, for in these conditions the 
gonadotropic hormone level increases tremendously, even above that of 
the nausea and vomiting of pregnancy. 

Injections of large doses of natural progestin into rabbits failed to give 
a positive Friedman test. 

As a further control of the intradermal tests, 20 patients with skin 
sensitivity to progestin were also tested with intradermal estrogen and 
with the gonadotropic fraction from pregnant urine. Skin reactions to 
these products were essentially negative and in no ratio to the degree 
of nausea and vomiting present. 

CASE REPORTS 

Series A . — series of 42 pregnant patients with nausea and vomiting, and in the 
first trimester, was tested for skin sensitivity to progestin. Ages varied from eighteen 
to thirty-nine years. Parity range was from primipara to nonigravida. Menstrual 
histories were essentially normal. A very high percentage of patients had been 
severely nauseated with previous pregnancies. Their skin reactions to progestin 
varied in direct proportion to their degree of nausea and vomiting, from one-plus 
to four-plus. Sixteen per cent gave a history of personal allergy (hives, hay fever, 
asthma, migraine, or urticaria), and 25 per cent of them gave a history of allergy 
in the family. 

Twenty-two of these patients were observed to the termination of the pregnancy. 
Twenty had normal children at term, 13 being male and 7 female. Two had pre- 
mature births, one at four and one at six months’ gestation. One had a threatened 
abortion at six months. There were no cases of toxemia of late pregnancy. 

Series B . — There were five nonpregnant multiparas with a history of moderate to 
severe nausea and vomiting with previous pregnancies, and with no history of family 
allergy. Two had a history of personal allergy, who gave two-plus and three-plus 
skin reactions to progestin. 

Series C . — Four virgins, with no history of family allergj', one with premenstrual 
migraine, and two with premenstrual nausea, gave two- and three-plus skin reactions 
to progestin intradermally. 

Series D. — Twenty-three pregnant patients in the first trimester, who had no 
nausea or vomiting with the present or any previous pregnancy, were tested intra- 
dermally as outlined above. Ages varied from 18 to 38 years and the parity range 
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was from primipara to quintipara; 4.3 per cent gave a historj- of familj' allergj-. 
None had a liistor 3 ’ of personal allergj’. One patient had a one-plus skin reaction 
and 22 were negative. 

Series JE . — Five nonpregnant luultiparas with a historj- of having had no nausea 
or vomiting with previous pregnancies, no history of menstrual abnormality, and no 
history of allergj-, either personal or familial, had negative skin reactions to progestin 
intradermallj-. 

Series F . — Six virgins with no history of menstrual abnormality or allergy had 
negative skin reactions to progestin. 

Series G . — ’If the theoiy upon which this research is based is true, girls before 
pubertj', theoreticalljq should react negatively to intradernial corpus luteum extracts, 
never having had an_y luteal function. Fifty-six girls, chosen at random from 
pediatric wards, none seriousty ill, were tested in the manner described. Ages ranged 
from two months to thirteen years. All but three patients Avere less than 10 j-ears 
of age. Seven children had one-plus reactions and 49 Avere entirety negative in 
reaction. 

Series H. — Fiftj’-one eases of moderate to seA-ere nausea and vomiting of preg- 
nanej' Avere tested intradermallj- Avith progestin for sensitivity and treated along the 
lines of allergic desensitization to the corpus luteum hormone using graduated doses 
of progestin in oil intramuscularlj-. Fifty of the cases Avere AA-hite Avomen, one a 
negress. All AA-ere in the first trimester of pregnancj-. Cases were divided equalty 
among charity patients and priA-ate patients of fair to excellent financial and social 
status. About half of the pregnancies Avere desired and half unAvanted. Patients 
varied in age from 17 to 42 years and in paritj' from primipara to octipara. All 
had essentialty normal menstrual histories except a feAv cases of premenstrual 
migraine, premenstrual nausea, and dj-smenorrhea. 

Fourteen cases Avere classified in seA-erity as four-plus (nauseated all of the time 
and vomiting all ingested food and fluid). Twenty-one AA-ere classified as three-plus 
(nauseated all daj- and vomiting three or four times dailj-). Sixteen Avere classified 
as tAvo-plus (nauseated all daj- and A-oniiting none to tAvo times). 

TREATJIENT 

Patients Avere treated Avith some variation but the average Avas to begin Avith one 
half international unit of progestin in oil. One daj- later one unit Avas given. Treat- 
ment then folloAved at fortj-'eight- to seA-enty-two-hour intervals until the patient 
stopped A-omiting, increasing the dose graduallj- to three or four units if necessarj-. 
When the vomiting ceased, the dose was not further increased and the interval between 
doses graduallj' lengthened to fiA’e daj-s. As soon as nausea had disappeared, the dose 
Avas someAvhat reduced and continued at fir-e- to seven-daj- interA-als for tAvo or three 
doses. Some patients responded so promptty that the dose AA-as not increased bej-ond 
one and one-half units. The patient's response to treatment directed the rapiditj- 
and degree of increase and decrease of dosage. A feAv patients were found Avho 
Avere apparentlj- A-erj- sensitiA-e to the drug and could not tolerate large doses. In 
these eases, too great an increase AA-ould markedty increase the sj-mptoms for a feAV 
hours. Generallj- speaking, the patients Avith four-plus skin reactions required larger 
doses and a greater number of total doses for relief than those Avith lesser skin re- 
actions. 

The average total amount of the drug used was 9.05 international units per 
patient, given in an average of 7.3 total doses. Results AA-ere excellent in 44 (87.4 
per cent) of the cases, fair in 2 cases (3.9 per cent), and poor in 5 cases (9.8 per 
cent). Tlie aA-erage length of time from beginning treatment until all A-omiting 
ceased was 4.8 daj-s. The longest time was nine daj-s. The aA-erage length 
of time from beginning treatment until relief from nausea was 8.05 daj-s. The 
longest time was nineteen daj-s. 

Twentj'-six per cent of the patients in this series gaA-e a historj- of personal 
allergj- other than the nausea and vomiting. Thirty-six per cent gave a historj- 
of allergj' in the familj-. Forty patients AA-ere obserA-ed throughout their preg- 
nancj'. Of these, 4 had premature births, 3 at three months’ gestation and one 
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had a Voorliees bag induction at seven months' gestation because of a severe 
eclampsia. Eighteen babies were females and 22 were males. There were 
no maternal deaths and no fetal deaths except these 4. 

Of these 51 patients, 10 were given synthetic progesterone at the beginning 
of treatment. Nine showed no improvement and one had very slight improvement 
after one week. Treatment was then changed to natural progestin without telling 
the patient of the change. There was marked improvement in a few days in each 
patient. Another 10 patients were started on treatment with sterile oil injections. 
One of these patients showed a very slight improvement and 9 no improvement after 
one week. Again, without telling the patient, the treatment was changed to progestin 
with marked improvement in a few da 3 's. 

Eight patients had had phenobarbital, one had had intravenous calcium gluconate 
and another had had six doses of an unknown drug hj^podermically before treatment 
as described above was begun. None had had relief from their sj'mptoms. The re- 
maining 43 patients had had no treatment. No treatment other than that described 
was used in any of these cases. Fortj' of the series were treated as ambulatorj' 
patients. Eleven were kept in the hospital in order that thej" might receive their 
treatments and be observed aceuratelv. Patients were kept in undarkened rooms, 
were allowed visitors and radios, and were sent general diet traj's. Ambulatory 
patients were instructed to do and eat as they desired. 

Four of this series w'ere given intradermal tests before pregnancj^ occurred. 
Positive reactions were obtained in direct proportion to the degree of nausea and 
vomiting that developed wdien pregnancj' ensued, although the patients ■were not 
told what the tests indicated. 

Nineteen patients had four-plus .skin reactions, 17 had three-plus reactions, 13 
two-plus reactions, 1 a one-plus reaction, and 1 a negative reaction. The patient 
with the negative reaction was definitelj’’ psj’chic and the one-plus reaction was in a 
patient with a pituitarj'- sjmdrome (basophilic adenoma), w'ho although the skin 
reaction was slight, ■nms greatly benefited bj^ the treatment. With fe'U' exceptions 
the skin reactions were directlj' proportional to the severity of the symptoms in 
each case. 

Twenty patients from Series “A” were treated with sjmthetic progesterone in 
doses similar to that used in Series “H. ” Pour of these patients 'n’ere slightly 
improved and 16 had no improvement wdiatsoever. 

Of the 5 patients in Series “H” who had no improvement from the treatment, 
one was a knowm neurotic who had had severe vomiting with three previous preg- 
nancies. Her .skin reaction was negative and treatment gave no relief. Psj’chic 
treatment effected a rather spectacular cure. Turn of the ease reports were preg- 
nancies in the same patient on .successive year.s. Her .skin test 'was three-plus. 
She had intense nausea but was seldom able to vomit. Treatment did not effect 
any improvement.' Psjmhotherapj' failed to be of any value after the other treat- 
ment was discontinued. Sj'mptoms subsided in the fourth month of pregnancj’’. 

The fourth patient had a positive skin test but was very neurotic and informed 
us she could tell the exact date on w'hich .she would cease vomiting. She missed 
her calculations two da^'s. The remaining patient came to the ho.spital in a state 
of starvation, acidosis, and avitaminosis, having vomited for five 'nmeks with 
almost continuous vomiting for four da.vs. This patient had to have fluids, glucose, 
vitamin concentrates, and sedatives to control her vomiting. She was also given 
progestin and had no reoccurrence of her trouble. She wmuld have had no re- 
occurrence an 3 'wa}' in all probabilit 3 ' as she was then entering her fourth month 
of pregnancy. 

Of the 2 patients wflth onl 3 - fair results, one, an earlier case in the series, had 
inadequate dosage. The other did not re.spond well although treatment was 
adequate. Both patients had four-plus skin reactions. Vomiting was controlled in 
each case but the nausea continued until the fourth month of pregnanc 3 '. 

An interesting notation was that about 40 per cent of the patients in Series 

A,” the untreated series, complained as late as five or .six weeks after the 
intradermal injection that when the 3 ’- became nauseated severel 3 - the area of 
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intradernial injection again became irritated and formed a n'lieal with a sur- 
rounding erythema and intense itching. This reoccurrence of the positive shin 
test occurred in all 4 of the patients in Series “C, ” five or six days following 
ovulation. I know of no way to explain this otlier than that the solution injected, 
being an oily one, is absorbed very slowly and part of it remains in the skin for a 
protracted time, causing a reoccurring positive test when the corpus luteum 
secretion of the patient is more abundant. 

COMMENT 

From these results I believe this method of diagnosis from intradernial 
testing tvill prove of value in eliminating the small percentage of psychic 
cases of vomiting from those definitelj'' ill. By skin tests one may prognos- 
ticate which patients will suffer from nausea, and vomiting early in 
pregnancy, or perhaps, even before pregnancy occurs and may use this 
method of treatment as a preventive measure. I believe this method of 
treatment, if begun early in the nausea and vomiting, will prevent prac- 
tically all of the severe cases of hyperemesis too frequently seen, in addi- 
tion to relieving countless thousands of women each year from a most 
uncomfortable period of weeks of nausea with or without vomiting. 

Although desensitization to progestin can prevent hyperemesis and 
can cure the earlier eases, I doubt if it will be sufficient in itself to cure 
the patient who is not seen until late in pregnancy, for here we are 
dealing with a patient who has missed her early treatment and is now 
sick from starvation, acidosis, avitaminosis, and severe dehydration. No 
doubt, it will be necessary to replace fluids and vitamins and give seda- 
tives to these patients ; however, if still in the first trimester, desensitiza- 
tion to her corpus luteum maj^ be a useful adjunctive treatment. Most 
of these late cases are entering the second trimester and as soon as this 
starvation and dehydration is remedied, the patients will be free from 
nausea and vomiting, as the corpus luteum has then begun to retro- 
gress and its secretion has lessened or disappeared — an analogous con- 
dition to the hay fever sufferer following the first heavy frost. This 
fact alone is perhaps the answer to why patients who have vomited 
for weeks finally are taken to the hospital and recover spectacularly 
with replacement of fluids, glucose, and with sedatives. Thej^ were 
sick, bj'- the time of hospital admission, not from an allergic nausea and 
vomiting of pregnancy but from a secondary condition of starvation 
produced by the nausea and vomiting. 

This treatment is economical, the cost of the drug necessary for 
treating the average case being less than ten dollars and the duration 
of the treatment comparatively short. It is without danger of ill 
effects. 

The results, both diagnostic and therapeutic, from natural progestin 
versus the lack of results using synthetic progesterone would indicate 
strongly the existence of another hormone of the eoriuis luteum, other 
than progesterone, in the products made from luteal extractions, now 
commercially available. It will be interesting to see what will be 
learned by further analysis of these luteal extractions. 
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In summarizing tlie literature, there is further evidence that the nausea and 
vomiting of pregnancy is allergic. Hirsts was the first to associate the nausea and 
vomiting of pregnancy with the function of the corpus luteum. Duplication 
of his work has not produced uniform results, however, because the gland extracts 
available until recently were unstandardized and of inadequate potency. It can be 
assumed that he was able to relieve his patients, not by giving them a secretion 
in which they were deficient, as he theorized, but by desensitizing them- to some 
degree and relieving them of their allergic reaction. 

Saxon and StolD report 75 patients treated with autohemotherapy, theorizing 
that the small amount of blood injected into the tissues is in the nature of a 
desensitizing process to a certain toxin which is elaborated and absorbed into the 
blood stream of the pregnant woman. In their series, the serum of the pregnant 
patient probably contained sufficient luteal hormone to effect a desensitization 
when injected. 

Freeman, Melick and MeClusk3'-,5 and Kotz and Kaufman^ report good results 
with the administration of adrenal cortex, both orallj’^ and hypodermically. It is 
not unlikely that results from administration of this substance are brought about 
by treatment of the allergy of the patient alone, as Pottenger and Pottenger" 
report 50 children with asthma treated successfully for one jmar by the use of 
adrenal cortex. 

HawkinsonSi 9 reported 150 patients treated with estrogen with good results. 
He gave severely ill patients dail 3 ’- injections of 10,000 units of theelin in oil. 
Numerous observers have proved the depressing activity of the estrogens on 
anterior pituitary function, which no doubt explains the results with this therapy, 
i.e., depressing the luteinizing factor of the pituitaiy should decrease the secretion 
of the offending hormone of the corpus luteum. As further proof of this explanation, 
Brindeau, Hinglais and Hinglaisio report 15 patients with nausea and vomiting 
of early pregnancy in which the titer of the gonadotropic hormone (prolan B) of 
the blood was above normal in direct proportion to the degree of the symptoms. 
With cure of the nausea and vomiting, all titers returned to normal. 

In hyperemesis gravidarum, Siebken was unable to detect any abnormalit 3 ’' in 
concentration of the estrogenic substance of the blood. Thus, it seems that this 
treatment as recommended b 3 ^ Hawkinson, using estrogen, is not without danger of 
inducing abortion. Costa and Cantiloiz report that abortion frequently followed 
administration of large amounts of theelin when corpus luteum was not subse- 
quently used. 

SUMMARY 

1. The nausea and vomiting of pregnancy develop at the same time at 
which the corpus luteum of pregnancy reaches an appreciable size. The 
symptoms disappear at about the time the gland is known to begin retro- 
gressive changes. 

2. In 98 patients with nausea and vomiting of pregnancy in varying 
degrees, a cutaneous reaction directly proportional to the degree of the 
severity of the s^'^mptoms developed ivhen injected intradermally with 
from 0.02 to 0.03 c.c. of progestin (natural) in oil. 

3. A control sei’ies of patients who were not nauseated and in the 
pregnant state gave negative cutaneous reactions when tested in a like 
manner. 

4. A series of young girls, before puberty, likewise gave negative re- 
actions to intradermal progestin. 

5. 91.2 per cent of 51 patients treated with progestin in oil along the 
lines of allergic desensitization Avere relieved of their symptoms. 

6. A control series of patients treated and skin tested Avith synthetic 
progesterone in oil failed to react or to be relieved of their sjunptoms. 
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7. A high percentage of the patients with nausea and vomiting of 
pregnancj^ either had other diseases of allergy or gave a family histoiy 
of allergy. 


CONCLUSIONS 

1. The nausea, and vomiting accompanying pregnancy are due to an 
allergic reaction of the patient to the secretion of her own corpus luteuni 
of pregnancy. 

2. The luteal hormone acting as an allergen is not progesterone but is 
an unidentified hormone of the corpus luteum. 

3. Desensitization may be accomplished by injection of graduated 
doses of progestin in oil, thus alleviating or stopping the patient’s 
sjnnptoms. 

4. Intradermal testing may determine, even before pregnancy, whether 
a patient will or will not lie nauseated when pregnant by determining 
whether or not she is sensitive to her own secretion. 

I wish to express my extreme gratitude for the generous quantities of "proluton,” 
supplied by the Schering Corporation, “lipolutin,’’ supplied by Parke, Davis & Co., 
“progestin in oil,” supplied by Eli Lilly & Co., "progestin in oil,” supplied by The 
Upjohn Co., “progestone,” supplied by G. AV. Carnrick Co., and for a quantity of espe- 
cially prepared progestin in glj’-cerin furnished bj' The Upjohn Co. Also for specially 
prepared ampoules of sesame oil, peanut oil, cottonseed oil, and almond oil supplied by 
these same firms for use in control injections. 

I wish to express mj' appreciation for the great amount of cooperation and assist- 
ance given by members of the Obstetrics Staff and the Interne Staff of the University 
of Oklahoma School of Medicine and University Hospitals. 
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A 27-year-old woman in the eighth month of her third jiregnancj' presented 
the isolated symptom of an intense continuous pain, generalized throughout her ab-’ 
domen. Palpation and auscultation of the abdomen were difficult, due to spasm 
of the musculature, A peaklike elevation was noted in the epigastric region. 
At operation a 90° rotation of a “cordiform” uterus was found. The organ was 
intensely cyanotic and a greatly di.stended left cornu apparently caused the eleva- 
tion noted on inspection of the abdomen. A live fetus was removed through an 
incision over the anterior a.spect of the left cornu. 

Hysterectomy is indicated when the viability of the uterus seems endangered, 
but was not necessary in this case. 


E. J. AVeis.sman 
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Five of those who became pregnant were suffering from true clinical 
hypothjH'oidism; the remaining four had unmistakable evidences of 
subclinical hypothyroidism. No evidence of thyroid dysfunction could 
be elicited in the group of patients who remained sterile. 

Therefore, the effect of thyroid, as an adjuvant or curative measure 
for sterility, was only demonstrable where a definite lack of thyroid was 
present. Likewise, where no deficiency in thyroid metabolism existed, 
the addition of this drug was of no apparent value. 

CONCLUSION 

Thjmoid has a definite and valuable place in the treatment of female 
sterility only if hypothyroidism is present. It is of little or no value 
where normal thyroid function exists. 

CASE HISTORIES 

The following 2 cases are presented in brief, because of their exceptional in- 
terest. ‘ 

Case 2-A. — Mrs. E. R., aged 27 years, was seen first in November, 1935. Com- 
plaint: sterilit 5 '- (6 years) and obesitj”' since onset of puberty. Past history: 
Negative. Husband had gonorrhea ten years previously. Catamenia: 12/28-36+/5- 
Menorrhagia, mild dj'smenorrhea. Some clots. No libido. Husband very active 
sexually. 

Physical examination: Height 60 inches; weight 212 pounds; marked generalized 
obesity. Hirsutes of upper lip, chin, chest and extremities. Pelvic hair distribution re- 
sembled male type. Skin was thick, coarse, and dry. Mild pitting edema of face and 
legs. Thyroid slightlj’- enlarged. Heart and lungs negative. Abdomen negative. 
Blood pressure 108/SO; red blood count 4.1 million; white blood count 7,800; 
Wassermann negative. Complement fixation for gonorrhea negative. 

Pelvic examination: Negative; slight mucoid discharge; smears negative for 
gonorrhea. Tubal insufflation (December, 1935) showed patency of tubes. 

Basal metaholic rate: -28 per cent; fasting blood cholesterol; 385 mg./c.c. 

Course; In eight months, on a low caloric diet and thyroid to 12 gr. per day, 
weight was reduced to 173 pounds. In October, 1936, through error, thyroid dosage 
was doubled wdthout harmful effect. Last menstrual period Jan. 26, 1937. Friedman 
test positive Feb. 12, 1937. 

Prenatal course: Thyroid was slowly decreased to 12 to 14 gr./day after the 
diagnosis of pregnancy. During the third month, after a particularly violent 
intercourse, patient began to bleed. Bleeding was controlled with bed rest and 
morphine. In the seventh month, the patient of her own volition discontinued 
medication. Two %veeks later blood pressure rose to 180/100 mm. Hg. Urinary 
albumin was present and pitting edema of the extremities was noted. She com- 
plained of severe occipital headache, and was immediately hospitalized. Modified 
Stroganoff therapy plus 20 gr. of thyroid were advised, and ten days later her con- 
dition had returned to normal, except for small traces of albumin in the urine. 
Remainder of prenatal course was negative. Labor, delivery, and post-partum course 
were normal. 

Case 6- A.— Mrs. R. H., aged 40 years, had an original complaint (June, 1938) 
of obesity and mild menopausal symptoms. Married fifteen years. No pregnancies. 
No contraceptives. Libido absent for last five years. Past history; negative. 
Usual childhood diseases. Chronic cholecystitis since 1928. 

Menstrual history: 15/28/2-.'l._ Mild cramps. In last year bleeding had de- 
creased both in amount and duration. Occasional hot flushes during tlie last three 
months. 

Physical examination; Height 62 inches; weight 176 pounds. Moderate obesity 
of girdle type. Large pendulous breasts. Hair, skin, scalp dry; nails brittle. Some 
facial hair. Heart and lungS negative ; blood pressure 135/80; pulse 66/min. 
Hg. 80 per cent; basal metabolic rate -14 per cent; fasting blood cholesterol 220 
mg./c.c. 
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body weight depends. Since estrogens are readily secreted in the milk,® 
the evidence in these animals may not be accepted as conclusive proof 
of inhibition of lactation. Second, estrogens are loiown to affect the 
composition of the milk, increasing the amount of fat and nonfatty 
solids.® Whether these very immature animals are capable of digesting 
an altered millc is problematical. Moreover, the mothers were found 
to have lost considerable weight, indicating an additional systemic re- 
sponse in the maternal organism that was detrimental to her well being.’’ 
On the other hand, large amounts of estrogen injected over a period 
of six days were found to be without effect upon the amount or duration 
of secretion in the laetating rabbit.® Others have reported a reduction, 
but not suppression, of lactation with large doses of estrogen in the 
rat,’’ ®’ goat,^’ and cow.®’ 

The hypothesis advanced bj’- Nelson also fails to explain the well- 
knovm fact that lactation maj'- continue through successive pregnancies 
in several species including the rat, rabbit, goat, and the human being. 
In man especially, increasingly larger amounts of estrogen are produced 
during pregnancy. In the cow and the rabbit, lactation occurs some 
twenty and six days, respectively, before parturition. 

All in all, the experimental evidence for the inhibition and suppression 
of lactation by estrogens is far from decisive. The evidence has recently 
been critically reviewed by Turner.® 

In spite of the rather inconclusive experimental data, many clinical 
reports have appeared, claiming hormonal inhibition and suppression of 
lactation in the human being. The estrogens (estradiol benzoate, estrone, 
and lately stilbestrol) have been used in varying dosage. 

Sawizki,i3 using 200 to 800 I.TJ. of estrone plus 100 R.U. of chorionic gonado- 
tropin, reported successful inhibition of lactation in the human being. Others, 
finding this dosage far too small, have recommended 30,000 to 50,000 I.B.U. (in- 
ternational benzoate units) of estradiol benzoate as a daily or total dosage over a 
period of one to five days.i^-i' In a detailed study of the question of dosage, 
Mayoris found that not only was 1,000 I.U. of estrone (0.1 mg.) insuflSicient, but 
even 10,000 I.B.U. of estradiol benzoate (1 mg.) administered daily for six to 
eight days was not enough. Using 250,000 I.B.U. of estradiol benzoate (25 mg.) 
in oil as a single injection on the first day post partura, he found that of 14 patients 
so treated, 4 (29 per cent) had no filling, S (57 per cent) filled without pain be- 
tween the fifth and seventh days, while 2 (14 per cent) became fully engorged on 
the eighth and twelfth days post partum, respectively. Lehman,i9 using a single 
injection of 100,000 to 150,000 I.B.U, of estradiol benzoate (10 to 15 mg.) the 
first day postpartum, reported that in a series of 75 cases, 32 per cent had no 
engorgement, 59 per cent had some secretion or painless filling, while 9 per cent 
became engorged. For the suppression of established lactation, he found that a 
single dose of 20 mg. of estradiol benzoate (200,000 I.B.U.) was necessary to yield 
results in 88 per cent of his series. 

The dosage recommended for stilbestrol, the orallj’- active and highly 
potent synthetic estrogen,* has also been quite variable, ranging from 
6 to SO mg.®®-” 

Careful analj^sis of the clinical reports reveals certain inadequacies 
as a result of which the claims for hormonal inhibition and suppression 

*One milligram of stilbestrol Is approximatelj- enuivalent to 2.5 mg. of estrone or 
25,000 I.U. One milligram of estradiol benzoate equals 10,000 I.B.U. 
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T he physiologic processes involved in lactation are essentially endo- 
crine in nature. The development of the lobule-alveolar system pro- 
ceeds iTnder the influence of the ovarian hormones.^ The initiation of 
lactation depends iipon the anterior lobe of the pituitary, for hypo- 
physectomy during late pregnancy will prevent milk secretion post 
partiim.^ The anterior hypophysis also is essential for the maintenance 
of established lactation, for the removal of the anterior lobe during this 
time will result in a rapid cessation of milk secretion.^ While the initia- 
tion of lactation appears to be under purely hormonal influence, the 
maintenance of established lactation requires a neurogenic factor in ad- 
dition to the hormonal one. This is the reflex stimulation of the anterior 
pituitary by the act of suckling for the fui'ther secretion of milk. 
Clearly, then, the process of lactation i-esolves itself into two funda- 
mental mechanisms: first, the initiation of lactation by hormonal 
factors, and second, the maintenance of established lactation by both 
hormonal and neurogenic agencies. The evidence is both experimental 
and clinical.® 


The initiation of lactation post partum has been explained by Nelson 
in the following manner The presence of unusually large amounts of 
estrogen during the latter part of pregnancy inhibits the secretion and 
action of the lactogenic principle (s) of pituitary. With parturition, 
the level of the circulating ovarian hormones drops precipitously; the 
inhibiting influences are thus removed, lactogenic honnone is secreted, 
and lactation oecux’S. As experimental proof of this. Nelson offered the 
following data : Injections of large doses of estrogen into the guinea 
pig soon after parturition would hold milk secretion in abeyance during 
the injection period. Lactation, however, would occur within two days 
after cessation of treatment, or if lactogenic hormone were administered 
simultaneously with the estrogen. On the other hand, the dosage of 
estrogen could be so increased that even large doses of the lactogenic 
hormone would be ineffectual. 


Inhibition of lactation by large doses of various estrogens in the ex- 
perimental animal has been claimed by several workers. Their evidence 
has been cited as confirming the estrogen inhibition theory. Critical 
analysis of the results brings to light several serious objections and dis- 
crepancies. In the first place, most of the reports dealing with the rat 
and the mouse showed that a good many of the litters were reared but 
were stunted in growth. Young rats and mice are particularly sensitive 
to estro gens, which adversely affect body growth,* upon whicli, in turn. 


Abarbanel at the Section on Obstetrics and Gyne- 
Xew Voric Academy of Medicine, February 27, 1940. ^ 
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1. In order to observe the effect of stilbestrol upon the initiation of lactation, 
a group of 25 mothers and babies were chosen in the same manner as the controls. 
Beginning soon after parturition, vaiying dosages of stilbestrol, ranging from 50 
to 1,000 mg., were administered orallj'' over a course of one to ten da.ys post 
partum. The babies were allowed to nurse as usual. Briefly summarized, it was 
found that the onset of lactation on the third or fourth day post partum was not 
inhibited. It was noted, however, e.speciall.y when the daily dosage exceeded 15 to 20 
mg., that the amount of mother’s milk did not reach the average normal range 
of 8 to 11 ounces daily until two to six daj^s after the stilbestrol had been stopped 
(Fig. 1). Even with 1,000 mg. (1 Gni.), the secretion of milk was not completely 
inliibited. In the latter patient, lactation did not become fullj^ established until 
six days after the last dose of stilbestrol, that is, on the sixteenth day post partum. 



Pig. 1. — The curve of the amount of milk secretion in the control nursing mother 
compared with that obtained when 500 mg. of stilbestrol was administered orally over 
the course of four days, beginning soon after parturition. Although the normal onset 
of lactation was not inhibited, the appearance of the normal average amount of milk 
secretion was definitely delayed until five days after the last dose of stilbestrol. 

From these data, then, it may he said that the estrogen, stilhestrol, will not inhibit 
the onset of lactation in the nursing human being. It will, however, delay the ap- 
pearance of the normal average amount of milk secretion. Lactation luill be ade- 
quately established soon after stilbestrol is discontinned, provided the baby continues 
to nurse. 

2. The effect of stilbestrol upon establi.shed lactation in tlie nursing human being 
was studied next. Twenty-five mothers were chosen in the same manner as the 
control gToup of 50. The babies were allowed to nurse as usual. The test group 
received varying dosages of stilliestrol ranging from 50 to 500 mg. over a period 
of two to four days after lactation had been adequately established for twenty-four 
to seventy-two hours. A minimum of seven and one-half ounces of mother’s milk 
I)y the fourth day was accepted as normal. In brief, the results obtained demon- 
strated no apparent suppression of lactation as judged by the baby’s daily weight 
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of lactation in the human being may not be properly evaluated. In the 
first place, the baby was removed fi'om the breast simultaneously wuth 
the administration of the hormone. It is a well-loiown fact, however, 
backed up by abundant experimental and clinical evidence, that the 
maintenance of lactation is dependent upon the nervous stimulus of 
suckling, or its equivalent. 

Furthermore, practically no differentiation seems to have been made 
between the onset of lactation and painful engorgement of the breasts. 
These are two distinct phenomena that are not synonymous at all. Pain- 
ful engorgement is caused by lymphatic and vascular stasis, not by dis- 
tention of the duets by milk.^® 

Because of the inconclusive experimental and clinical data, the fol- 
lowing studies were carried out in order to clarify the effects of estrogens 
upon lactation in the human being. The estrogen chosen was stilbestrol 
since it retains most of its potency on oral administration while the 
latter route requires a minimum of nursing care. 

PROCEDURES AND RESULTS 

Three hundred and fifteen parturient women were studied. These 
were divided into several groups. A control group was chosen of 50 
apparently healthy mothers who had had normal spontaneous deliveries 
of normal active babies. Each gave a histoiy of having adequately 
nursed their previous babies for at least three months. The daily 
amount of mother’s milk was computed from weighing the baby before 
and after each feeding. The babies were allowed to nurse for twenty 
minutes five times a day, at four-hour intervals. As the babies did not 
go to breast at 2 a.m., each received a dilute formula of three ounces 
at this time. 

In this manner, the average normal amount of breast milk obtained 
by the baby in five daily feedings was found to total from 8 to 14 ounces 
daily. A daily individual variation was found in practically everj’- 
patient, ranging from one to as much as six ounces. Interesting, too, is 
the almost universal drop in the amount of milk obtained on the seventh, 
eighth, or ninth post-partum day (Pig. 1). At first it was felt that this 
was due to the fact that the male babies were circumcised on the seventh 
or eighth day. But as it occurred with female babies, too, the only com- 
mon denominator that could be discovered was that the mothers were 
allowed to be up for the first time on either one of these days. 

_ It was found that approximately one-third of the babies were above 
birth weight, one-third somewhat below birth weight, while the remain- 
ing one-third had just about regained their original birth weight by the 
tenth post-partum day. 

Pour groups of patients were chosen to answer the following questions : 

1. Will the estrogen, stilbestrol, inhibit the onset of lactation in the nursing 

human being? ^ 

2. Will stilbestrol suppress established lactation in the nursing human being? 

3. How useful is stilbestrol in preventing or relieving painful engorgement of 
the breast in the non-nursing mother? 

4. AVill stilbestrol prevent painful engorgement in the nursing prirainarous 

mother? ’ 



1042 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


pressed for several days. In 31 cases, or 47.7 per cent, the result was termed 
good. Of these 31 patients mild, transitorj’- heaviness of the breasts was noted on 
the second to fourth day in 9 cases. In the other 22 patients, some slight fullness 
or heaviness of the breasts, associated with a transitory wateiy-chalky secretion 
in most of them, was noted anjT\'here from the fifth to the fourteenth day post 
partum. The only complaint, if any, was a mild transient heaviness or achiness 
which was adequately relieved with a proper loose uplift breast binder. 

In 9 patients, or 13.8 per cent, the results were classified as poor. Analysis of these 
cases reveals that in 2 of them the pain occurred only in tlie axillary breast tissue. 
In another the breasts filled up spontaneously and became painfullj' engorged on 
the eighth post-partum day. This patient admitted stripping her nipples because 
of a slight watery secretion. In 3 others, it was observed that the breast binder 
had been made so tight that when filling occurred, it went on to painful engorge- 
ment of the breasts associated with lumpiness at the region w'here the binder 
had cut across the breast. Simple adjustment of the binder frequently gave marked 
relief. 

It is interesting to observe that one of these patients expressed a desire 
to nurse her baby on the eighth post-partum day. Her breasts, wliich had remained 
soft and asymptomatic, were pumped four times and a total of 2 ounces were 
secured in twenty-four hours. In seventy-two hours, however, her baby was re- 
ceiving 12 ounces daity from the breast. On the basis of this case, a small series 
of patients have been treated in the following manner: If, at delivery, an indication 
is present for the mother not to nurse for the first few days post partum, such as an 
upper respiratory infection, the mother receives 15 mg. of stilbestrol daily for three 
to six days. The baby is permitted to suckle when the mother is again well. Lacta- 
tion soon becomes adequate. 

In the control group of 65 patients who did not receive hormonal therapy, severe 
painful engorgement of the breasts occurred in 31, or 47.7 per cent. Mild engorge- 
ment, enough to make the patient complain of fullness or heaviness with occasional 
secretion of milk, was noted in 29 cases, or 44.6 per cent. Here again a loose 
uplift breast binder was usually sufficient to give adequate relief. In 5 cases, or 
7.7 per cent, the patient remained symptomless. 

Analysis of these data reveals that about 50 per cent of the control group com- 
plained of painfulty engorged breasts. With stilbestrol therapy, only 13.8 per cent, 
or 1 in 7, suffered. In short, the use of stilbestrol had prevented painful engorge- 
ment in more than 70 per cent of the patients that would have suffered from it. 

There were 35 patients in whom established lactation had to be interrupted for 
various indications. Stilbestrol was only administered to those patients who had 
been lactating well up to the time interruption was deemed necessary. If a patient, 
for example, had fissured nipples because the baby had been suckling mightily on a 
poorly lactating breast, she w-as not given hormonal therapy unless actual painful 
engorgement occurred. Fluids were administered freely; in fact, in many cases 
they were actually forced. Each received a loose uplift breast binder. 

Since most of these patients would have been relieved in two or three days on 
sjTuptomatic therapy, our criterion of a successful result necessarily had to be a 
strict one. Accordingly, only if practically complete relief was secured within 
twenty-four hours, was the therapeutic result deemed successful. 

The following schedule of dosage was evolved after several preliminary trials. 
On instituting therapy, 25 mg. of stilbestrol were given at once. The next day two 
doses of 5 mg. each were followed by 5 mg. daily for three days. Total dosage, 
therefore, was 50 mg. 

Of this group of 35, the results in 30, or 85.7 per cent, were considered as suc- 
cessful. Of the 5 failures, 2 can be ascribed to inadequate dosage. Although the 
breasts continued to feel lumpy for one or two more days, no pain was noted. In 
man}', secretion was still present anj-where from two days to tlmee weeks later. 
In 0, a late secondarj-, slight, painless filling of the breasts, transitory in character, 
was recorded. 

Consequently, tvhen aU these results are carefully revieived, it is found that stil- 
lest rol is, indeed, a rather usefid therapeutic agent both in preventing and relieving 
painful engorgeinent of the breasts in the non-nursing mother. 
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as well as the amount of milk secretion daily (Fig. 2). Careful pediatric check-up 
and follow-up revealed no apparent side effects upon the babies. 

Clearly, ihen, the estrogen, stilhestrol, in dosages ranging vp to 500 mg. does not 
affect estaUislied lactation in the mirsing hnman leing. 

3. The efficacy of stilbestrol in preventing or relieving painful engorgement in 
the non-nursing mother was tlien determined. One hundred and sixty-five patients 
formed the basis for this study. For various indications, 100 of these women either 
did not nurse their babies or else established lactation had to be interrupted. Accord- 
ingly, two gi-oups of patients were treated. There were 65 cases in the group 
where the indication for not nursing was present at the time of delivery. A similar 
group of 65 patients Avho were not treated served as controls. (Postabortal eases 
were not included in this series, since it was found that in the vast majority the 
degree of painful engorgement was very mild, if it occurred at all, and the amount 
of lactation, if any, quite slight and ti’ansitory.) 



FIS’. 2. — Failure of 500 nig. of .stilbe.sti-ol to affect established lactation in the nursing 

human being. 


After preliminary trials with varjnng dosages ranging from 10 to 100 mg. 
over two to ten days, it was found that the most consistent results were obtained 
with the following schedule. Five milligrams of stilbestrol were given twice the 
day of delivery and then once a day for three or four days. In multiparas, who gave 
a history of having lactated well before, the same dosage was continued for five 
or six days. The total dosage, therefore, ranged from 25 to 40 mg. Fluids were 
administered freely, in some, they were actually forced. A loose, not tight, uplift 
binder was used wliere indicated. 

Pesults were tabulated as excellent if no engorgement occurred, either early 
or late. The result was classified as good if some mild transitory heaviness or 
slight filling up of the breasts occurred which could be readily relieved merely by 
using an adequate loose uplift breast binder. The outcome was termed poor if any 
painful engorgement occurred. 

Of these 65 cases, there were 25 patients, or 38.5 per cent, in whom the result 
could he termed excellent even though in 14 some secretion could be readil}' ex- 
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pituitary.-® The former premise seems to be the correct one, for Eeeee,-“ 
using colchicine, has shown that injections of estrogen in the rat Avould 
bring about an extensive proliferation of the glandular cells of the 
breasts, as shown by the increased mitotic count. Since a cell that is 
proliferating cannot very well secrete at the same time, it is assumed 
that the action of estrogens is a direct one upon the glandular epi- 
thelium. Folley and Kon" had a similar idea, Avhen they stated that the 
ability of a substance to inhibit lactation seemed to parallel the pro- 
liferating effect of that substance upon the mammary glands. 

The hypothesis outlined above seems to explain the effect of large 
doses of stilbestrol upon the onset of lactation in the nursing human 
being. The proliferating effect of stilbestrol upon the mammary gland 
is the same as that of estrone.-' The apparent cause for the reduced 
amount of milk secretion during administration of this estrogen becomes 
discernible (Fig. 1). Since estrogens raise the lactogenic content of the 
pituitary, whose release seems to be stimulated by the act of suckling,-® 
it now becomes clear Avhy, soon after the administration of estrogen is 
stopped, the amount of milk secretion rapidly becomes normal in the 
nursing human being."^ 

The maintenance of lactation immlves both hormonal and neurogenic 
factors. It is a Avell-known clinical and experimental fact that the secre- 
tion of milk will soon cease if suckling, or its equivalent, is stopped. 
Once lactation is adequately established, relatively massive doses of 
stilbestrol proved quite ineffectual in suppressing milk secretion in the 
nursing human being (Fig. 2). Similar negative results have been 
obtained with 500 mg. of testosterone propionate, 550 mg. of methyl 
testosterone, 100 mg. of progesterone and 500 mg. of pregneninolone.®'* 

The exact mechanism by Avhich the nervous stimulation of nursing 
maintains lactation is still not clear on the basis of our present ImoAvl- 
edge.® Suckling appears to be a poAverful reflex stimulus for the release 
of lactogenic hormone from the pituitary, thus maintaining lactation.-® 
The centrifugal arm of this reflex directly involves the neiwes leading 
to the spinal cord, for denervation of all the exposed breasts by a spinal 
cord lesion leads to rapid cessation of milk secretion even if the young 
continue to nurse.-^ The centripetal arm of this reflex is hormonal, for 
denervated or transplanted mammary glands Avill continued to lactate 
proAuded a normal breast of that animal is stimulated to secrete by 
suckling.^® 

The act of nursing, then, seems to be a much more poAverful stimulus 
for the secretion of milk by the glandular epithelium of the breast than 
500 mg. of stilbestrol is a stimulus for proliferation of this same epi- 
thelium. This explains aaEj^ established lactation may be maintained in 
seA'eral species, including man, through successiA’^e pregnancies. 

•Recently, Folley, AA'^atson and Bottoniley (J. Physiol. 98: 15, 1940) reported that 
they were able to stimulate the appearance of lactation in 2 virgin goats by combining 
local application of stilbestrol with mechanical massage of the mammary gland. Some- 
what similar observations were noted in these studies in a patient wliose breasts had 
never filled, much less lactated, after four previous full-term pregnancies. She received 
50 mg. of stilbestrol during the first two post-partum days. The babv was put to 
breast. On the fourth day, her breasts became engorged for the first time in her life. 
Milk secretion soon appeared, but proved to be inadequate, totalling 2 to 3 ounces 
daily. This evidence, however, is only suggestive, being far from conclusive. 
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4. The usefulness of stilbestrol in preventing painful engorgement in the nursing 
primiparous mother was then determined, since painful engorgement of the breasts 
is especially common in tliis group. Accordingly, 50 primiparas were divided into 
two groups of 25 each. The test group received 5 mg. of stilbestrol daily for the 
first three days post partum. In the control group there were 10, or 40 per cent, who 
suffered from painful engorgement for twenty -four to forty-eight, hours, another 
ten, or 40 per cent, wlio complained of mild to moderate heaviness, achiness, or 
tightness of the breasts, while only 5, or 20 per cent, were practically symptom 
free. In the test group, there were only 2, or 8 per cent, who complained of heavi- 
ness and achiness, 2, or 8 per cent, who stated they felt some tightness, and 21, 
or 84 per cent, whose breasts filled painlessly. The onset of normal lactation was 
not affected at all. 

From these results it is readily seen that stilbestrol is very effective in preventing 
painful engorgement of the breasts in the nursing primiparous mother, while not 
Interfering noticeably with lactation. 

DISCUSSION 

Adequate comprehension of the fundamental endocrine physiology of 
the secretion of milk hj'’ the mammary gland necessitates a clear dif- 
ferentiation of the phenomena of the initiation of lactation, the main- 
tenance of established lactation, and the clinical syndrome of painful 
engorgement of the breasts. Only when this is done may the many 
seemingly contradictory reports, experimental and clinical, be in- 
terpreted correctly. 

The initiation of lactation appears to be, basically, hormonal in nature, 
involving formative stimuli from the ovarian hormones and functional 
stimuli by lactogenic principles of the anterior lobe of the pituitary. 
The role played by other endocrine glands, especially the thyroid and 
adrenal, appears to be secondary, involving water balance as well as 
nutritional and metabolic factors. It is conceivable, then, that the onset 
of lactation in the human being might be inhibited by preventing the 
change in hormonal balance that occurs with parturition. The only sub- 
stance which yielded any suggestive results was the estrogen stilbestrol. 

Although the actual onset of lactation at the usual time was not in- 
hibited by stilbestrol, the appearance of the average normal amount of 
milk secretion was materially delayed when large doses were given soon 
after delivery (Fig. 1). Reece and Turner reported similar results with 
estrogens in the rat.^° That the onset of lactation might have been com- 
pletely inhibited if a still larger dosage of stilbestrol had been ad- 
ministered soon after parturition must be considered. On the other 
hand, similar experiments using 250 mg. of testosterone propionate, 
500 mg. of methyl testosterone, 100 mg. of progesterone, and 500 mg. of 
pregneninolone failed to demonstrate any delay in the appearance of 
the onset of the average normal amount of milk secretion in the nursing 
human being.®^ 

Most reports have postulated that estrogens inhibit the production of 
the lactogenic principle (s) of the anterior pituitary and thus inhibit 
lactation. Turner,® however, feels that inhibition of lactation, when it 
occurs, involves either a direct action upon the epithelium of the 
mammary gland, or possibly an inhibition of the release of lactogenic 
hormone from the pituitaiy, for his group found that treatment with 
estrogens would markedly raise the lactogenic content of the rat’s 
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SUMMARY 

The synthetic estrogen, stilbestrol, when administered orally soon 
after parturition in dosages up to 1,000 mg. did not inhibit the actual 
onset of lactation in the nursing human being. The appearance of the 
average normal amount of milk secretion, however, was delayed until as 
many as five or six days after the last dose of stilbestrol. 

No effect at all was noted upon established lactation in the nursing 
human being with 50 to 500 mg. of stilbestrol administered orally in 
divided doses over a period of one to four days. 

In the prevention of painful engorgement of the breast in 65 non- 
nursing full-term mothers, 25 to 40 mg. of stilbestrol orally in divided 
doses failed to yield a satisfactory result in but 9, or 13.8 per cent. 
On the other hand, in a control group of 65 similar cases, 31, or 47.7 per 
cent, suffered from painful engorgement of the breasts. 

In 35 cases where adequate established lactation had to be interrupted, 
50 mg. of stilbestrol orallj'^ in divided doses provided satisfactory relief 
for painful engorgement -within twenty-four hours in 30, or 85.7 per cent. 

Of 25 primiparous nursing mothers given 5 mg. of stilbestrol daily 
for the first three post-partum daj's, practically painless and asymp- 
tomatic filling of the breasts occurred in 21, or 84 per cent. In the con- 
trol group, however, only 5, or 20 per cent, had pamless filling of the 
breasts. 

The pregnant and puerperal patient was found to be unusually 
tolerant of huge doses of stilbestrol. 

The authors gratefully acknowledge the sincere interest of Dr. Harry • Aranow 
during the course of these studies. In addition, the splendid cooperation of the Misses 
Andes, "Uniite, and Mills of the nursing staff of the Obstetrical Division was deeply 
appreciated. 

The stilbestrol used in this study was kindly supplied by Dr. J. A. Morrell of B. H. 
Squibb & Sons. 
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Painful engorgement of tlie breast is caused by lymphatic and venous 
stasis, not by distention of the duets with milk.^® Unfortunately, most 
of the clinical reports on the effect of estrogens upon lactation in the 
human being have confused , painful engorgement with the onset of 
lactation, using these terms interchangeably. These are two distinct 
and separate phenomena. By what means painful engorgement is pre- 
vented or relieved by the various sexual hormones cannot be explained 
on our present-day knowledge. That it is not by inhibition of lactation 
is obvious from the fact that lactation may proceed normally as in the 
nursing primiparous mothers treated with stilbestrol. A similar finding 
has been reported with testosterone propionate.®^ 

The delayed filling of the breasts and secretion therefrom that was 
noted in some of the non-nursing group may lie explained in the follow- 
ing manner : The administration of estrogen brought about an increased 
lactogen content of the pituitary. After the stilbestrol was stopped, the 
lactogenic hormone was now free to act upon a breast already suitably 
prepared by the previous pregnancy. 

An illustrative case is that of the mother who received stilbestrol after 
the baby was removed from the breast because of fissured nipples. Six 
days later her breasts began to fill up again. A second course of stil- 
bestrol was given. Seven days later her breasts again filled up and 
ran over with milklike secretion. 

The results obtained with stilbestrol orally in preventing painful 
engorgement of the breasts in the nonnursing mother are quite similar 
to those reported with 10 to 25 mg. of estradiol benzoate given intra- 
muscularly in oil.’^®’ With stilbestrol, the result was termed excellent 
in 38.5 per cent as compared to 29 per cent^® and 32 per cenU® when 
estradiol benzoate was used. With the latter estrogen failures occurred 
in 14 per cent^® and 9 per eent,^® while with stilbestrol 13.8 per cent 
failed to respond. The advantages, then, lie ivith stilbestrol for two 
reasons ; First, it is active orally, requiring a minimum of nursing care. 
Second, the cost of stilbestrol is extremely little compared to that of 
the natural estrogen. The only disadvantage of the estrogens, it seems, 
is the late secondary filling that so frequently occurs. This may be 
obviated to a great extent by using an adequate uplift breast binder 
that is loose, not tight. A second course of stilbestrol is rarely, if ever, 
necessary. 

COMMENT 

Stilbestrol has been repoi’ted to have so-called “toxic” effects in the 
nonpregnant individual.®® Two puerperal patients were given 1500 mg. 
(1.5 Gm.) during the course of ten and twelve days, respectively. Com- 
plete blood chemistries, urine examinations, blood counts, etc., before, 
during, and after the administration of this enormous dose failed to 
reveal any “toxic” effects. One patient felt slightly dizzy for about 
thirty minutes after a dose of 50 mg. Pre-eclamptic and eclamptic pa- 
tients with uric acid values between 7 and 9 were given as much as 150 
mg. of stilbestrol in the space of twenty-four hours for inducing labor 
with no untoward effects. Presumably the pregnant and puerperal pa- 
tient can metabolize stilbestrol more efficiently tlian the nonpregnant 
one. 
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Pelvic examination : Vaginal mucous membranes pale. Cennx, uterus, and 
adnexa negative. Tubal insufflation not done. ■ ' 

Course: Thyroid gradually increased to 4 gr. per day. Basal metabolic rate +18 
per cent. Weight loss averaged 2 pounds a week. Last menstrual period Sept. 10, 
1938; Friedman test positive on Oct. 30, 1938. Because of advancing age she did 
not wish for a child, and so, against advice, underwent an induced abortion. 
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A METHOD FOR RECORDING AND REPRODUCING FETAL 

HEART SOUNDS 

Arthur L. Smith, A.M., M.D., F.A.C.P., Lincoln, Neb., and 
W. J. HERt'ERT, A.B., B.Sc., M.D., Valparaiso, Neb. 

M any statements concerning fetal heart sounds have been copied 
and reeopied until they hav'e actnallj^ become medical folklore. 
But since none of these are based upon accurate methods of measure- 
ment, we decided it might be worth while to see how much truth and 
how much fiction there is in these conclusions. Some of these are: 

1. The fetal heart rhythm is the ticktack type, tliat is, systole and 
diastole are of the same duration. 

2. The condition of the fetus can be judged by its heart rate. 
(Plass^ does not agree with this.) 

3. The first sound is always the accented one. 

4. The maternal and fetal hearts vary directly in rate. 

One of us (t\L J. H.) examined and delivered the patients reported 
and the other (A. L. S.) did the graphic and auditory recordings of 
the maternal and fetal heart sounds. 

REVIEW OF LITERATURE 

The review of the literature reveals few successful attempts to record fetal 
heart sounds. 

Strassman and Mussey^-i described a method of taking electrocardiograms of 
fetal hearts and the resulting small waves show in the maternal electrocardiogram. 



PEOLAPSE AND TOESION OP THE EIGHT FALLOPIAN TUBE 
WITH VAGINAL BLEEDING, FOLLOWING VAGINAL 
HYSTEEECTOjMV 

John 0. Bower, M.D., P.A.C.S., A. E. Pearce, M.D., and 
E. W. Conway, M.D., Philadelphia, Pa. 

(From the Service of the St. lAike’s and Children’s Hospitals) 

T he following case presents an unusual complication following vaginal hysterec- 
tomy: prolapse of the fimbriated extremity of the right Fallopian tube through 
the drainage site at the apex of the vaginal vault, torsion of the tube, and inter- 
mittent bleeding from the fimbriated ostium. 

Mrs. A. M. W., aged 25 years, housewife, was seen by one of us for the first time 
on Aug. 20, 1939. She had had periumbilical pain and profuse diarrhea for two 
days. Both responded to paregoric and her symptoms subsided completely in twenty- 
four hours. She was asked to return for more thorough study because of the fol- 
lowing history: 

Her menses had begun at 14 years of age, occurring irregularly every two to 
three weeks, lasting six to nine days, with severe hypogastric cramps beginning one 
week before and continuing through the entire period. Previous operations were 
a tonsillectomy at eight years of age and an appendectomy with drainage at the age 
of seventeen. She was married late in 1935 and had one child in June, 1936. 

She was hospitalized on Jan. 31, 1938, complaining of pain in the left inguinal 
region before and during periods and the passage of clots at the menses with relief. 
Her pain was very severe for eleven months before admission. The period occurring 
from Jan. 25 to 30, 1938, was the shortest of her experience. 

Physical examination revealed markedly carious teeth and a few apical rales 
bilaterally; pelvic examination demonstrated a small introitus, good perineal sup- 
port, normal vagina, small cervical scar, first degi’ee prolapse of the uterus with 
marked retroversion and a fullness in the left adnexal region. Urinalysis, negative; 
hemoglobin, 85 per cent; erythrocytes, 4.4; leucocytes, 9,000; differential, normal; 
sedimentation rate, normal. 

A diagnosis of obstructive dysmenori’hea and ovarian menorrhagia was made and 
on Feb. 2, 1938, under gas-ether anesthesia, a dilatation and curettage and right 
oophorectomy were performed. The right ovary was cystic, but the left adnexa and 
uterus were normal. No pathologic diagnosis of the endometrium was made. Slie 
was discharged Feb. 13, 1938, with a slightly elevated temperature, 99° F. 

Beadmissmis . — On April 4 to April 11, 1938, she re-entered the hospital complain- 
ing of frequent menses and menorrhagia. She had menstruated from February 19 
to 27 with less pain than preoperatively; from March 2 to 11, 1938, and from March 
24 to April 2, 1938. Left inguinal tenderness was present. Urine, blood count, and 
sedimentation rate were normal. Temperature was 99.2° F. 

From May 16 to May 22, 1938, she again was hospitalized, complaining of perium- 
bilical crampSj bleeding every thirteen days for seven days, and dysmenorrhea. 
Urine and sedimentation rate were normal; hemoglobin, 75 per cent; erjdhrocytes, 
4.1; temperature was normal except for two days when it was over 99° P, 

On Aug. 15 to Sept. 2, 1938, she complained of menorrhagia and metrorrhagia. 
An x-ray of the chest showed inactive apical tuberculosis ; basal metabolic rate, plus 
4; Wassermann and Kahn reactions, negative; hemoglobin, 76 per cent. On Aug. 
16, 1938, a vaginal hysterectomy was performed; a cigarette drain was removed in 
forty-eight hours. Pathologic report stated that the uterus had atrophic mucosa, an 
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eroded cervix and corporal fibrosis. When discharged, her temperature was normal, 
and there was no bleeding. 

In October, 1938, she bled slightly, and in November severe bleeding occurred. 
This was repeated at least bimonthly for one to six days, and was associated ■with 
pain in the lower left abdomen. She 'was given various forms of hormone and snake 
venom therapy with no relief. 

Her last bleeding seemed to occur suddenly and lasted from Aug. 21 to Aug. 23, 
1939. On Aug. 24, 1939, physical examination revealed a loss of 35 pounds in 
weight. At the apex of the vaginal vault we found a small nodular mass about 1 cm. 
in diameter which appeared edematous and seemed to be covered with small papillarj' 
projections (Fig. 1). A diagnosis of endometrioma of the vaginal vault was made. 
She was re-examined on Aug. 26, 1939, by one of us who thought the vaginal mass 
was a polyp. (At the time we were under the impression that her tubes had been 
removed as well as the uterus.) 



She entered the hospital on Aug. 27, 1939 (hemoglobin, 90 per cent; erythrocytes, 
4.55; leucocytes, 4,800; differential, normal), and was operated upon the following 
day. Through the vagina, a portion of the mass was grasped with a tenaculum. 
The operator ■\vas unable to loosen it, so a piece was excised for tissue study. 

Because of the possibility of a prolapsed tube, the abdomen was opened through 
a midline infraumbilical incision. Tlie left ovary was cystic and badly degenerated. 
A cyst of Morgagni was present on the right side. The fimbriated end of the right 
tube was found to disappear into tlie vaginal vault; it was pulled up and a bilateral 
salpingectomy and right oophorectomy were done (Fig. 2). The two leaves of the 
broad ligament were drawn together over the opening in the vaginal dome. The 
abdomen was closed in layers without drainage. Convalescence was uneventful, and 
she was discharged on Sept. 5, 1939. 

Pathologic Eepori . — ^Left ovary was 3 cm. in diameter, and there were multiple 
cysts with degeneration. Both tubes were degenerated. The right tube contained 



BOWER AND PEARCE: PROLAPSE AND TORSION OP FALLOPIAN TUBE 1049 

a cyst of Morgagni 1 cm. in diameter. The riglit tube was edematous and the villi 
hypertrophied; there was extreme congestion and edema of the walls of the blood 
vessels with old and new thrombi and cellular inhltration. The stroma contained 
areas of hyalinization. There was no evidence of ectopic endometrium (Fig. 3). 
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Fig. 2. — ^^''isuatization of fimbriated end of right tube disappearing into vaginal vault. 
Right ovary had been removed previously. Left ovary cystic and badly degenerated. 


‘S. 3. — Microscopic section (X80) of right Fallopian tube showing hypertrophv of 
®'^6nia of the walls of the blood vessels with old and new thrombi 'and 
cellular infiltration. The supporting stroma contains areas of hyalinization. 

Diagnosis . — Torsion of Fallopian tube. 

At patient’s last visit (Oct. 22, 1940), she stated that there was neither bleeding 
nor vaginal discharge. She had gained 27 pounds. Flushes were controlled ef- 
fectively by the use of estrogenic hormones. 
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COMMENT 

It is reasonable to assume that the cigarette drain, which was removed forty-eight 
hours after the vaginal hysterectomy, offered the liiatus through which the fimbriated 
extremity of the right Tallopian tube prolapsed. It is also possible that the fimbriae 
might have become adherent to the gauze of the drain and been inadvertently pulled 
through the hiatus when the drain was removed. Torsion of the structure then 
occurred with resultant edema, venous congestion and hemorrhage. IVliether or not 
endocrine imbalance added to this meclianical derangement with resultant periodicity 
of bleeding, we are unable to say. 


COBRA VENOM FOR INTRACTABLE PAIN 
Joseph W. Kelso, M.D., Oklahoma City, Okla. 

(From the Gynecological Service of the University Hospital) 

B ecause of the loug-eontinued intractable pain associated with in- 
curable pelvic cancer, and the disappointing results of the anodyne 
measures usually employed, morphine addiction, nausea, vomiting, in- 
somnia, and euphoria so frequently seen making the use of these 
analgesic measures unsatisfactory, the author decided to try cobra 
venom for the relief of pain. 

Cobra venom was studied by Dr. Adolph Monae-Lesser in 1929. He observed the 
relief of pain in a Cuban leper who was bitten by. a tropical spider. This experience 
caused him to study the action of cobra vendin. Dr. David ,1. Macht deserves the 
credit for a greater part of the ph 3 -siologic and pharmacologic data which have 
been obtained from work done in the United States. He has proved conclusivelj' 
that the venom, like morphine, has its effect on the higher centers of the brain 
and has no peripheral action at all. Dr. Macht has likewise carried on a biochemical 
investigation in which he has established the fact that opium derivatives are oxidized 
from the brain veiy rapidlj', while the venom from the cobra is found unchanged 
in fresh brain tissue for a much longer period of time. This explains its tardy 
action and its prolonged anodjme effect in contradistinction to morphine. The 
latter produces rapid analgesia, but unfortunately the effect is not very lasting. 
PortunateU cobra venom ,is notf‘'habit forming. In other words, a patient is not 
likely to become addicted to a drug from which he obtains no relief for seventy-two 
liours after administration. 

On the basis of experimental clinical observations made by Dr. Macht 
and others, I have used this drug on 18 patients, 15 of whom were con- 
sidered hopeless. 

case REPORTS 

A. T., 57 j-ears of age, had a Group IV carcinoma of the cervix and received 
7,200 r. units of x-rar-. After temporary improvement she developed pain and con- 
tinued bleeding. Cobra venom was started in August, 1939, bj' Dr. C. W. Old, of 
Chickasha, Oklahoma. Her malignancy advanced and she continued to bleed on 
repeated occasions, but in spite of this she has gained weight and has been relieved 
of pain. This patient continued to be comfortable on 5 mouse units, or 1 c.c. of the 
cobra venom everj^ third daj'. 

T. L. W., 50 j'ears of age, Group III cervical cancer, received x-ray and radium, 
but after eight months the growtli began to progress rapidlj' and she developed 
unbearable pain. Cobra venom was begun in August, 1939, under the supervision 



KELSO : COBRA VENOM FOR INTRACTABLE PAIN 


1051 


of Dr. C. M. Cochran, Okemah, Oklahoma. Though quantities of anodjuie pills 
had been given, she experienced little relief from pain until cobra venom was ad- 
ministered. The control of pain w'as almost 100 per cent. Although she con- 
tinued to lose weight, she gained in strength and well-being. 

0. D., 65 years of age. Group III carcinoma of the cervix, had a pathologic 
fracture through the neck of the left femur and has obtained 100 per cent relief 
from her pain since the use of the venom, which has been given by Dr. L. B. 
Wilhite, of Perkins, Oklahoma. Her fracture has united, there is no evidence of 
bone destruction, and at the present time she takes 5 units weekly and is without 
pain. 

N. J., 40 years of age, had a Group III carcinoma of the cervix, received 
radium and x-ray, but a year later began to have severe pain. She was given 
cobra venom by Dr. D. E. Collins, of Waurika, Oklahoma. He thought she was 
obtaining relief from the injections, but later leai-ned that she was taking papine 
for control of pain. It is interesting to note that she did eat well and gained 
weight after the venom was started, whereas she had lost fourteen pounds in the 
previous two months. The patient died of a pulmonary embolus. She is reported 
here as obtaining no relief from the use of the venom. 

E. N., 44 years of age. Group HI cervical malignancy, was bedfast because of 
pain, anorexia, nausea, and vomiting from the use of aspirin. After two months’ 
routine administration of cobra venom she gained weight and reported 85 per cent 
relief from pain. She found it unnecessary to continue its use, but after eight weeks 
she again began its administration and obtained satisfactory relief on an ampoule 
every tlurd day. 

M. B., 53 years of age. Group II cervical malignancy, had an extension into 
the vesicovaginal area which caused severe pain. Cobra venom given by Drs. Cotton 
and Van Matter, of Walters, Oklahoma, afforded complete relief after the sixth 
injection. The attending physicians confirm the above report and state that all 
opiates were discontinued, and after two months have found it unnecessary to con- 
tinue with the drug. 

L. N., 39 years of age, had a cervical stump malignancy. Group IV, with metasta- 
sis into the bladder. After six daily injections of cobra venom, she was just as 
comfortable on % gr. of morphine sulfate as she had been on % gr- She was 
difScult to control and insisted upon leaving the hospital. Since it was impossible 
to evaluate results, she is reported as receiving no relief. 

1. M. 0., 32-year-old negro woman, carcinoma of the cervix. Group III, received 
the maximum amount of x-ray and radium. In spite of this, she was losing weight 
at the rate of 7 pounds a week because of constant, severe pain in her pelvis. After 
three injections of the venom she became comfortable, although the pain had pre- 
viously required large doses of morphine. Her injections have been gradually re- 
duced in frequency, and she is now receiving 5 units every sixth day, remaining 
absolutely free of pain. There is a weight gain of 35 pounds. During the course 
of her treatment she developed huge bluish spots on her tongue and gums, and a 
few small petechial-like areas in her hands. These were not accompanied by pain 
and have graduallj' faded away. 

M. C., 3S-year-oId negro woman, Group III carcinoma of the cendx, was given 
palliative x-ray last July. Her malignancy progressed and with it she developed 
severe pain. Although this patient died, the doctor in whose home she worked 
advised us that she obtained complete relief after the fourth dose of cobra venom. 

D. M. D., Group III carcinoma of the cervix, in spite of a series of x-ray 
treatments developed severe pain. She was given cobra venom by Dr. A. E. 
Berrj-, of Mountain View, Oklahoma, without any apparent relief. However, she 
has been in the hospital since and at the end of a week had not asked for so 
much as an aspirin; nevertheless she insists her pain is severe. She is being re- 
ported as obtaining no relief. 

M. E., 40-year-old woman, had a liysterectomy in 1928 and now has a carcinoma 
of the cen-ieal stump. Group III. Her response to treatment one year ago was 
gratifying, but she suddenly developed an extensive recurrence, having severe pain 
in the right tliigh, with contractnre. Her x-ray was negative for bone metastasis. 
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and she was admitted for intratlieeal alcoliolic injections, which were done on two 
different occasions without relief. She was tlien given cobra venom and obtained 
complete relief, in spite of a rapid development of a huge mass in the I'ight side 
of the abdomen. Following the relief of pain the contracture responded to diathermy 
and massage. 

V. W., a 62-j"ear-old woman, had severe pain sixteen months after treatment for 
an advanced. Group III, undifferentiated malignancy of the cervix and body of the 
uterus. She was given cobra venom by Dr. C. E. Northcutt, of Ponca City, Oklahoma, 
and he reports that she obtained most satisfactoiy results, and that it was rmneces- 
sary for her to use any other drugs for tlie relief of pain. 

B. L., a 37-year-old woman who had a Group Fi’" carcinoma of the cervical stump, 
obtained no regression from x-ray series. As the growth continued she developed 
pain, requiring morphine for relief. She was given cobra venom with no appre- 
ciable relief. Two alcoholic injections were then given into the spinal canal, with 
relief for twentj'-four hours following the first, and sixteen hours following the sec- 
ond. She is now up and about following a bilateral chordotomy and is completely 
free of her pelvic pain. This patient is being reported as obtaining no relief from 
cobra venom. 

M. H., a 33-year-old white woman, had a Group IV carcinoma of the cervix. 
She was given palliative x-ra 3 ' following wliieh her pain became unbearable and 
necessitated opiates. She was started on cobra venom and reported her first night’s 
sleep after the fourth dose had been administered. Her relief is estimated as being 
at least 85 per cent. 

M. L., 57-j-ear-old colored woman, was apparentlj- cured with x-ra.y and radium 
of a Group III carcinoma of the cervix in 1937. During this time she became 
addicted to morphine and has taken one-fourth grain four times dailj' since. A 
few weeks ago she was brought into the hospital and was taken off the morphine 
and put on cobra venom. A short time later a vesicovaginal fistula was closed. 
Patient remained comfortable postoperative!}’ on cobra venom and phenobarbital. 
When .dismissed, she was taking one ampoule everv’ third daj'. 

Encouraged by the results obtained in tlie relief of pain in pelvic 
malignancies, I decided to try the remedy in the following cases : 

Mrs. H., a nurse’s motlier, aged 63 j’ears, wlio was a hopeless cripple from 
arthritis, was given cobra venom b}- Jier daughter and after two days of practically 
complete relief suddenly took seriouslj’ ill with a severe bronchitis. Bj' the time 
she had recovered from her upper respiratory infection, in spite of the fact she 
had received her venom every other day, she again developed the pain in her joints 
and asked that the medication be discontinued. It was discontinued after it had 
been given twice dailj’ for four consecutive da.vs without further relief. 

Mrs. E. H., a doctor’s widow, had liad diverticulosis of the colon for manj’ 
j’ears and now had a malignancj’ of the rectum and lower sigmoid, with constant 
pain. She vomits after the administration of morphine but can tolerate small doses 
of hj’oscine, morphine, and cactoid compound. She has taken 20 ampoules of cobra 
venom in a span of fourteen da.vs witliout an}’ apparent relief. 

L. S., a 14-year-old childbirth injury case, with severe pain from muscle spasm, 
was given 20 ampoules of cobra venom, sometimes receiving two at a time. She 
received no relief wliatsoever and required lier same huge doses of barbiturates as 
before. 

The above brief case reports seem to warrant a continued trial of this 
therapeutic agent. The cobra venom is supplied in 1 e.c. ampoules, each 
representing 5 mouse units. It was given intramuscularly. The initial 
dose was Yo e.c., with succeeding daily doses of 1 c.e. until relief was 
obtained, or until 10 ampoules were given. It should be noted that in 
12 of the cases reported the estimated relief of pain ranged from 85 to 
100 per cent. While there were no serious untoward sequelae, tliere 
were definite local and systemic reactions encountered, manifested b}' 
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transitory shock and cerebrovascular disturbances. The use of cobra 
venom should be limited to carefully chosen cases and its effects closely 
observed until its physiologic action is better known to the clinician 
and its ultimate results more clearly defined. 
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PEEGNANCY COMPLICATED BY TUBOOVARIAN ABSCESS 
John C. Brougher, M.D., P.A.C.S., A^ancoui^r, Wash. 

T he early diagnosis of pregnancy has been greatly facilitated by the Aschheim- 
Zondek test. A negative following a positive test would indicate death of the 
fetus. The following case report demonstrates sucli findings complicated by the 
development of a large abdominal tumor. 

Mrs. N., married, aged 22 years, primipara, consulted me Sept. 23, 1938. Her 
last regular menstrual period began July 5, 1938. On August 1 .she had had a 
light menstrual flow lasting two days. Starting again August 27 she continued to 
flow for seventeen daj's, using 4 to 6 pads daily. An Aschheim-Zondek test which 
had been made September 10 was positive. 

Family history revealed three cases of tuberculosis, no diabetes or cancer. Menses 
began at 12 years of age, regular, twenty-one-daj^ cycle, lasting six days, moderate 
flow, no clots or leucorrhea, slight pain. An appendectomy for ruptured appendix 
was done in 1925. 

General health had been poor for eight or nine years. As an adolescent she had 
had various attacks of cystitis and at one time nephritis with albumin. Examina- 
tion had revealed a pelvic tumor but her father would not permit an operation. 

During the past year she had been treated for achlorhydria, retroverted uterus 
by pessaries, and had been given thyroid for weakness and fatigue. She had been 
troubled with headaches, vertigo, blurring of vision, and poor appetite. She had 
palpitations and was very nervous and tired easily. At times she would be quite 
nauseated. She complained of “soreness in ovaries?,” indigestion, and constipation. 

Physical examination in my office Sept. 23, 1938, revealed a nervous, tall, pale, 
nsthenic individual, appearing to be about 30 years of age, weight 112 pound.s 
(average weight 145), temperature 98.6° F., pulse SO, respiration 20. Other findings 
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were irrelevant except for pelvic and abdominal findings. The Mantoux test gave a 
positive reaction but the chest x-ray was negative. 

Pelvic examination revealed an anteverted uterus, globular in shape and en- 
larged to approximately a three months’ pregnancy. The isthmus and cervix were 
soft. Uterus was moderately fixed and pressure caused considerable pain. 

On October 2 she had a menstrual period at the regular time and passed some 
large blood clots but no tissue that looked like placenta. Because of the bleeding, 
cramps, and lower abdominal pain, it seemed that an abortion was imminent. In 
an effort to prevent this she was given triweekly doses of antuitrin-S and corpus 
luteum. Bromides and vitamin B were given to relieve nausea and % gr. of mor- 
phine sulphate orally for pain as necessary. 

Her blood Wassermann on October 10 wms negative. Blood count was as fol- 
lows: Hb 70 per cent; red blood count, 3,260,000; white blood count, 21,800; 
polymorphonuclear neutrophiles, 80 per cent; basophiles, 1 per cent; small leucocytes, 
16 per cent; staff cells, 2 per cent; color index, 1. Urine was negative. Vaginal 
slide was negative for trichomonas or gonorrhea. Basal metabolism was minus 22. 

By October 24 her pain had become more severe and rectal palpation revealed 
cervical dilatation of approximate^ 1% cm. and 40 per cent effacement. We were 
unable to nnderstand why she did not abort. Because of the pain she was hos- 
pitalized and consultation held. 

On November 10 there was less pain and the smooth outline of the fundus was 
less tense. Our plan was to let her abort naturally. In order to build up her gen- 
eral condition she was given a transfusion of 500 c.c. of citrated blood followed 
by another on November 15. Her temperature and pulse remained normal. On 
November 16 she was improved and left the hospital, her hemoglobin being 88 per 
cent, red count 4,640,000, and white and differential normal. 

By November 18 the patient had noted no movement. The fundus was pal- 
pable above the umbilicus. An x-ray showed no fetal structures. In addition to the 
abdominal cramps, she had now developed severe cramps in both legs and severe 
pain in the right groin. Rectal examination gave the impression of a 3 cm. dilated 
cervix inside of which was a bul^ng fluid-like mass, smooth in outline. The 
fundus was very tense and felt like a tonic uterus. 

On November 25 the patient felt that the fundus was getting smaller and on 
examination it did prove to be 4 cm. below the umbilicus and the mass was soft 
except for a nodule at the right of the linea alba just above the symphysis about 
6 to 8 cm. in diameter. The laboratory report was hemoglobin 100 per cent; red 
cells, 4,180,000. Serum calcium was 10 mg. and blood phosphate 3.5 mg. per 100 
c.c. of whole blood. 

After decreasing in size the fundus again enlarged. Leg cramps, numbness, and 
lower abdominal pain increased in severity so that codeine sulphate was necessary 
to relieve pain. On December 9 she had a slight bloody show and severe pain 
which did not simulate uterine contractions. The feet were swollen and the patient 
weighed only 112 pounds. Abdominal examination showed the presence of a hard 
tumor as before described, and a laparotomy was decided upon. Consultant con- 
sidered the tumor mass to be a fibroid of the uterus with a cystic mass related to 
a pelvic organ but extrauterine. 

On December 10, the patient was given 500 c.c. of citrated blood. Salpingo- 
grams made before the operation revealed a large soft tissue extrauterine tumor. 
Laparotomy was performed December 12 and was followed by another injection of 
500 c.c. of citrated 'blood. 

Operation . — Bilateral salpingectomy and oophorectomy. 

Findings . — There was a large firm tumor mass extending in the midline above 
the umbilicus containing a clear yellowish gelatinous material in the upper por- 
tion. The uterus was pushed far down in the right side of the pelvis. The mass 
was found to have its origin in the left tube and ovary. The right tube and ovary 
were bound up in a tight mass about 6 by S cm. in diameter. 

The abdomen was opened through a suprapubic midline incision. By careful 
blunt and sharp dissection the mass was freed in all portions except deep poste- 
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riorly. When gentle traction was placed upon the cyst, it ruptured and was found 
to contain perhaps 1,500 c.c. of greenish foul pus. The cystic mass was removed 
leaving a thick wall of granulation tissue. The uterus was identified; the right 
tube and ovary were removed except for a portion of the ovary which was left 
attached to the tuboovarian ligament. A portion of the cyst cavity was obliterated 
with sutures of plain catgut. Pour cigarette drains were placed into the pelvis, 
and the abdominal wall was closed in layers. 

Pathologic Beport. — ^Dec. 12, 1938: Specimen consisted of the wall of a cyst 
which had measured approximately 12 to 15 cm. in diameter. The lining was 
plastered with masses of coagulated purulent-appearing exudate, and beneath the 
exudate the lining membrane of the cyst presented a papillomatous appearance; 
the surface had a velvety appearance and was covered with many small papillomas 
Yq to 1 mm. in diameter. The outer wall was thickened and fibrous and revealed 
many adhesions. 

A second mass 6 cm. in diameter revealed a furtlier cystic growth, apparently a 
Fallopian tube. The lumen was distended and the mucosa revealed a yellowish 
pigmentation. 

Microscopic sections through the wall of the cyst revealed infl^ammatory infiltra- 
tion throughout all areas. There was a papillary proliferation of the lining mem- 
brane characterized by a rather dense fibrous stroma and continuation of dense 
inflammatory changes in several areas. Sections through the wall of the cyst re- 
vealed infiltration of large deeply-staining cells apparently originating from the 
lining epithelium of the cyst cells extending outward into the wall of the cyst and 
scattered in small masses and clumps through the tissue interstices. The picture 
was not definitely that of malignant growth. Further study of paraffin sections 
reveals no evidence of any malignancy. 

Diagnosis. — Papillary cystadenoma of the ovary with marked inflammatory 
changes; salpingitis. 

The pus was cultured and a guinea pig was injected to rule out an acid fast 
organism as the cause of such a low grade inflammatory process but the teats were 
negative. 

Laboratory Beport . — Smear and culture of light green pus obtained from right 
Fallopian tube and amber colored fluid from left tube: Gram’s stain: Slide was 
loaded 'with disintegrating pus cells. There w-ere gram-positive diplococci, some- 
times almost bacillary in form, often seen in chains. Bacteria did not stain typ- 
ically and appeared to be partly dissolved. Seventy-two-hour culture, no bacteria 
found. Acid fast smear for tuberculosis, none found. 

Direct smear from right tube revealed many leucocytes and a few gram-negative 
bacilli. Cultures seventy-two hours, no bacteria found. 

Progress. — There was a profuse serosanguineous drainage for four days. The 
postoperative condition was good until December 14 when the patient became quite 
toxic and had a white blood count of 49,500, a differential count of small lympho- 
cytes 4 per cent, large mononuclears 2 per cent, neutrophiles 93 per cent, eosino- 
philes 1 per cent, staff cells 12 per cent, and vacuolated cells 2 per cent. She was 
given another 500 c.c. of citrated blood and from then on the blood count and 
temperature dropped. She was afebrile after the fourth postoperative day and the 
white count dropped to 19,500 on the sixth, and to 14,900 on the twelfth post- 
operative day when she was discharged from the hospital. The wound drained a 
bloody fluid for ten days and then gradually the drainage became serous and the 
wound was entirely healed by February 3. Her weight had increased from 95 
pounds to 107 during this period. 

The pelvic wall of plastic exudate surrounding the pyosalpinx was graduallv 
absorbcd until the abdomen became soft and normal to palpation. Six weeks after 
the operation pelvic examination revealed an anteverted, moderately fixed uterus 
■with no parametrial tenderness. The cervix was clean. After two months she had 
ovarian deficiency symptoms necessitating estrogenic hormone injections. One milli- 
gram tablet of stilbestrol daily also relieved her of the hot flushes. 
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SUMMARY 

Tins case has been reported because of the unusual size of the left tube and 
ovary. One may be criticized for the time element in waiting- for surgical inter- 
vention, but again the time element may have saved her life by allowing nature to 
wall off securely and immunize the peritoneal cavitj’- against the invading organism. 
The cul-de-sac could have been needled and the pus evacuated through the vagina; 
however, the afebrile course gave no indication of a purulent process. 

410 Arts Building 


PEEGNANCY AND FEVER THERAPY 

Johann R. Marx, M.D., Ingleside, Neb. 

(From the Eastings State Hospital) 

“^HE following case is presented because of a successfully tolerated pregnancy dur- 
* ing the full course of artificial fever therajiy for general paresis. 

Mrs. G. M., a white, 36-year-old, married female had been essentiall}' well until 
approximately ten years ago at which time a positive blood Wassermann levealed 
syphilis. There was no historj- of primary or secondary syphilitic lesions. She had re- 
ceived regular treatment with arsenicals and heavy metals ever since. The blood 
serology changed frequentlj’ from positive to negative during the course of the years 
but remained positive for the last two years despite all chemotherapy. She gave 
birth to four children whose cord blood was checked for syphilis at the time of 
delivery and found to be negative, except in the last child which is now one year old. 
There was no history of abortions or mi.scarriages. 

During the last si.x months the patient became increasingly forgetful, careless 
about her appearance and conduct, exhibited bewilderment, and complained of head- 
aches. She experienced difficulties when walking in the dark, and complained of 
occasional momentarj’- periods of blindness. Immediately before admission to this 
hospital in September, 1939, she had received three fever treatments in a private 
hospital. 

The examination on admission showed typical mental and phj^sical sjmiptoms in- 
dicative of general paresis which diagnosis was confirmed by jiositive blood and 
spinal serology and paretic gold curve. 

On Oct. 6, 1939, the patient was started on artificial fever therapy in the Kettering 
Hypertherm. The first three treatments of five hours at a temperature of 105° E. 
to 106° F. once weekly, were satisfactorilj- tolerated. The patient was extremely 
cooperative, and there were no complications with the exception of some nausea. 
During the fourth treatment, the patient complained of pain and cramps in her 
abdomen. These, however, disappeared at the end of the treatment. During the 
following two treatments, the patient’s nausea increased considerablj'; she experi- 
enced repeated voluminous emesis. A plij'sical examination at that time revealed the 
presence of a pregnanej* of approximately' three months’ duration. It was impossible 
to obtain any reliable data from the patient about her last menstrual period. Al- 
though pregnancy is considered as a contraindication to fever therapy', it was decided 
to continue the patient ’s course with increased precautions. The length of the treat- 
ments was shortened to three hours and thiamine chloride was administered intrave- 
nou.sly.^ The treatments under that regime were tolerated much easier tlian the pre- 
vious ones, and the nausea and emesis disappeared almost completely'. During a few of 
the treatments, the patient exhibited mild .symptoms of tetany which were successfully 
remedied by' maintaining the patient on an increased calcium-gluconate medication. 

•20 mg', "crysto-vibex" during the fever and tlie two preceding days. 
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These can be taken only late in pregnancy, up to seventj- days before deliverj". 
Seventy records on 52 patients were taken and tlie fetal waves showed in 87 per cent. 
They state, “The faster the pulse of the mother, the faster is that of the fetus and 
vice versa.” Lian, Golblin and klinot"* examined fetal hearts by graphic methods 
(the number is not stated) and found the duration of the systoles to be 0.16 sec- 
ond and the diastoles from 0.16 to 0.19 second. The first sounds were 0.06 and 
the second 0.05 second in length while the second was greater in amplitude. 
Usuallj’' the sounds, due to reduplication of the first, were in three parts when 
heard through the loud speaker. They also .state, “We have been able, further, 
to cut a few records. ’ ’ Pommerenke and Bishopo report the.y have made a few 
disc records of fetal heart sounds and have continuously made audible the fetal 
heart sounds in the deliver}- room. Mathews" has developed an apparatus for 
broadcasting fetal heart sounds during deliver}- but makes no statement as to 
permanent records. DeCostas has developed what he calls a photostethoscope 
which changes sound into flickers of light, thus the fetal heart sounds are fol- 
lowed by observing the light flickers. Orias and Braun-Menendezo state the 
recording of fetal heart sounds is very difiicult and this explains why so few of 
such studies have been made. They have included 2 fetal heart sound tracings 
made by Periera which are very good. They mention the graphs of Hofbauer 
and Weissio (1908) and Beruti” (1923) but say these are not clear enough to 
distinguish the vibrations. 

JIETHOD.S USED IN PRESENT STUDY 

By means of the stethograph, the fetal heart sounds were, photographed on a 
moving film simultaneously with the mother’s electrocardiogram (Leads I and II) 
and pulse, thus showing the rates and rhythms of each and the rate relation 
between the fetal and maternal hearts. With the third lead, the mother’s heart 
sounds were stethographed. These records admit of accurate measurement of 
fetal heart rates, of duration of the sounds, of duration of systole and diastole 
and observation of the fetal rhythm. By measuring the deflections in the electro- 
cardiogram, the exact rate of the mother’s heart is known. 

After the above recordings, the fetal and maternal heart sounds were recorded 
on the same disc. This admits of careful study (at slow or normal speed) of 
these sounds, of murmurs and any change in rhythm. Since heart sounds of dif- 
ferent persons have their own peculiar quality characteristics (somewhat as 
voices do), these can be preserved and can be reproduced with all the tone pe- 
culiarities. 

After recording, the heart sounds were studied when audited through the 
loud speaker and many variations were heard that were not recorded in the 
stethograms or the discs. 

THE STETHOGRAPH 

The stethograms of the fetal heart sounds were taken by means of the stetho- 
graph developed and reported by Bierring, Bone, and Lockhartia in 1935. Tech- 
nical and constructional details of this instrument are given in their article. 

The stethograms of all fetal heart tones shown are recorded at the rate of 
25 mm. per second so longer strips may be viewed and the many variations 
of the sounds can thus be seen. 

DESCRIPTION OP THE CAR DIOPHONO GRAPH 

The cardiophonograph, developed by one of us (A. L. S.), is employed to 
amplify the heart sounds so they may be heard through a stethophone or a 
loud speaker and then recorded on special phonographic discs. All mothers’ heart 
sounds were recorded on the same disc rvith the fetal heart sounds, each occupy- 
ing about one-half the record. 

At times the sounds are hardly discernible in the stethogram and are hardly 
audible in the disc recordings. In three cases the fetal heart sounds could not 
be heard through the acoustic stetho.scope but were successfully recorded and 
reproduced. 
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an adequate pelvis. It proved necessary to do a bilateral cleidotoniy wliich quickly 
facilitated the delivery of the shoulders. After the shoulders and head had been 
delivered and the amniotic fluid drained off, examination showed that there was still 
a large abdominal tumor. This tumor prevented the extraction of the fetus. An 
attempt to enter the uterus with the gloved hand and arm was quite difficult, but 
was accomplished bj^ partially crushing the chest of the dead fetus. A large fetal 
abdomen was felt. This was punctured with Smellie’s scissors and a large amount 
of clear yellow fluid containing some fibrin flakes drained out. The fetus then 
delivered spontaneously. After the placenta had been delivered and the episiotomy 
repaired, the fetal abdomen was examined through an incision. The bladder, in- 
testines, and liver were grosslj’ normal; the kidneys were abnormally small, measur- 
ing not over 3 cm. in length. 

The postoperative course was complicated b}' three chills, the only objective find- 
ings being a tender uterus. Treatment consisted of oxytocics and blood transfusions. 
The patient was discharged on the thirteenth post-partum day. 

Dorlandi divides cases of watery accumulations in the peritoneal cavity into six 
types, including serum in fetal peritoneal cavity (true fetal ascites), urine distending 
urinary tract of fetus (fetal urinary retention), fluid throughout the tissue of fetus 
(general anasarca of fetus), C 3 'stic degeneration of renal structure (congenital polj-- 
ej'stic kidnej’s), cj'stic degeneration of fetal liver, and fluid distending genital 
tract of fetus. In all probabilitj' the case reported represents a case of true fetal 
ascites. Although a diagnosis of abnormalitv' was not made, it was suspected from 
the rapid growth of the uterus in the last six weeks of pregnanc 3 \ 
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A NEW TORCEPS POSSESSING A SLIDING LOCK, MODIFIED 
FENESTRA, WITH IMPROVED HANDLE AND 
AXIS TRACTION ATTACHMENT 

Ralph Luik.\rt, M.D., P.A.C.S., Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, Creighto-n University School 

of Medicine) 

T he purpose for which the obstetric forceps was originallj' devised was to extract 
the fetus bj' the head without damage to either mother or child. As stated bj' 
De Lee, “As soon as the right of either is encroached upon, the instrument ceases 
to be the forceps of obstetrics and becomes simplj' an instrument of extraction 
similar to the craniotomy forceps and not so good.” It is evident that an instru- 
ment simple in design and as nearly foolproof as possible should be the instrument 
of choice in the hands of novice or expert. If the functional capacitv' of the in- 
struments used can be improved and their use made safer additional service is 
rendered to the patient. I believe the forceps here described embodies such im- 
provements. 

This forceps embraces three safety features; (1) the Kjelland tj'pe sliding lock, 
(2) modification of the fenestra bj' closing it on the pelvic side, and (3) one shank 
extended down and a part of one handle. This modification of the handle reduces 
the danger of excessive pressure of the blades on the fetal head and is applicable 
to all Kjelland tj-pe forceps, and such forceps would be definitelj’ improved bj’ 
incorporating this safer handle. The blades have a conventional pelvic curve and 
well-shaped cephalic curve. 
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In combination with the fever treatments the patient received mapharsen and bis- 
muth salicylate which were continued after the termination of the fever. The preg- 
nancy continued without any ditficulties while the patient completed fifty hours of 
fever in thirteen treatments. A serologj' cheek in March, 1940, showed essentially 
the same findings as before the fever therapy, except that the spinal IVasserniann 
changed from a strong positive to a weak positive. The patient ’s mental and 
physical condition showed no remarkable changes except for improvement in walking. 

On April 15, 1940, the patient gave birth to a living boy in a quick and uncom- 
plicated deliveiy. The child weighed 7 pounds 8 ounces and showed no physical 
abnormalities. The Wassermann determination on the cord blood of this child 
returned negative. 

The case appears instructive because a full course of artificial fever therapy was 
completed on a pregnant woman without any ill effects to the pregnancy or mother. 
The intravenous administration of thiamine chloride appeared useful in relieving hj'- 
peremesis. It may be considered a result of the combined fever and chemotherapy 
that the child ’s Wassermann was negative, while the preceding child had been af- 
flicted with congenital syphilis despite continuous chemotherapy of the mother during 
pregnancy. 

SUMMARY 

A case of general paresis is presented in which artificial fever treatment was 
carried out successfully without interference with an existing pregnancy. 

The child showed no signs of physical damage from either fever therapy or 
syphilis. Its cord blood Wassermann was negative despite positive blood and spinal 
serology of the mother. 


OBSTRUCTED LABOR DUE TO FETAL ASCITES 

Eugene T. Ellison, M.D., Nashville, Tenn. 

(From The Department of Obstetrics and Gynecology, Vanderbilt University School 

of Medicine) 

I 'HE following case of fetal ascites is reported because of the rarity of this condi- 
tion and because certain of the mother’s prenatal physical findings suggested ab- 
normal uterine contents. 

Mrs. L. L., aged 21 j'ears, weight 154 pounds, primipara, entered the hospital 
approximately five weeks before term, with chief complaint of aching in the side 
and back, associated with dysuria. The pregnancy had been uneventful until five 
weeks previously. Forty-eight hours before admission she had a chill. Examination 
on admission revealed left costovertebral tenderness; uterus was the size of a seven 
and a half months’ pregnane}', with position L.O.A., head floating. Temperature 
was 101.2° F. Urinalysis showed numerou.« clumped white blood cells, ,3-plus albumin, 
and bacteria; when cultured, the bacteria proved to be B. coli commnnis. The blood 
sliowed 8.2 Gm. hemoglobin and 3,100,000 red blood cells. Wassermann was negative. 

The treatment consisted of multiple transfusions, forcing of fluids and acidifica- 
tion of urine. Slie was discharged, improved, ten days after admission. She re- 
entered the hospital two weeks later, two weeks from term, with a history of leaking 
a small amount of amniotie fluid. Examination at this time revealed a striking en- 
largement of the uterus over that found on previou.'; examination. She continued 
to leak flui<l slowly for two days and (hen went into active labor, with crowning 
of the fetal head in ten hours. The head was delivered with low forceps after an 
episiotomy. The shoulders seemed to be caught tightly by what was knowm to be 
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The forceps above described, combined M'itli the axis traction attachment, satis- 
factorily fulfills every need for traction, at the same time assuring the greatest 
possible margin of safety. When, however', it is necessary to apply forceps to an 
aftercoming head the Luikart-Kj^Hand forceps^ is preferable because, like the 
Piper forceps, it has no pelvic curve, and in addition possesses the safety factor of 
the closed fenestra. 



Fig. 3. — Luikart forceps and axis traction attachment. Note standard pelvic and 
cephalic curves of blades, closed fenestra, sliding: lock, modified left handle, axis 
traction, showing’ simplicity of attachment and direction pointer. 

Hence, these two forceps (the type described in this paper and the Luikart- 
Kjelland tj'pe) and the axis traction attachment should completely fill an obstetri- 
cian’s needs for forceps, at the same time offering the greatest margin of safety 
in each operation. 

I wish to acknowledge with thanks assistance given by J. Sklar and Company, 
Long Island City, N. Y., by Dr. Ralph Reese of Chicago and Dr. Maurice E. Griei’, of 
Omaha, for suggestions in regard to the handle modification and by Dr. Frank Murphy 
of Omaha for assistance in the photography. 
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Kirchner emphasizes that the administration of an intravenous narcotic is as 
much of a hardship on a pregnant woman as anj’’ other anesthetic. For a long 
time he has used the typical morphine-scopolamine twilight sleep to which he 
has added pernocton and also dilaudid. When evipan was introduced as an intra- 
venous anesthetic he began to make use of it. This drug proved to be helpful 
for obstetric operations except cesarean section, and version and extraction. 
Evipan proved useful also in eclampsia regardless of whether the convulsions oc- 
curred during pregnancy, labor or after delivery. It is generally believed that 
evipan has no deleterious effect on the baby although some authors believe the 
babies are born asphyxiated and remain drowsj' for a few days after birth. 

Evipan has no effect on uterine contractions during labor. However, since 
this drug may have a bad effect on the uterus in the third stage, it is recom- 
mended that small doses of pituitar,v extract be given with this drug. 

J. P. Greenhili, 
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Occasionally the only possible position in which the forceps blades can be applied 
is with one blade over the right or left side of the posterior parietal and the other 
blade over the left or right malar bone. Less often, but by necessity it does happen, 
that an anteroposterior application is the only application possible, or it is made by 
mistake. In either of the above applications, when the forceps is locked and 
traction attempted, the tip of one blade presses into the malar bone or the bridge 
of the nose, as the case may be. This very unfavorable pressure, which may en- 
danger the life of the fetus, can be avoided by use of the forceps here described. 



Fig. 1. Fig. 2. 

Pig. 1. — Conventional Simpson forceps, revealing a pelvic application to a trans- 
verse presentation of the fetal head. Note pressure over nasal bridge. 

Pig. 2. — Same application of forceps as shown in Fig. 1. Note advantages of 
sliding lock when this application is made by nece.ssity or accident. The fit of the 
forceps is perfect. No spring in shank or blade is needed. 

because of its Kjelland type sliding lock. Furthermore, this safety feature reduces 
the necessity for spring in either the shank or the blades. In fact, the rigiditj- 
of the blades decreases the likelihood of the forceps slipping, lienee the danger of 
damage to the fetus is reduced. 

The axis traction apparatus is a modification of Dr. A. H. Bill 'si and McClin- 
tock’s axis traction attachments. This attachment is simple, is easily applied, and 
has the direction pointer suggested by Bill. My experience with its use has been 
extremely satisfactory. It can be used to considerable advantage in the Scanzoni 
maneuver as described by Bill. 
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Obstetrics 

This comprehensive presentation of Ohstetrics and Gynecology* in two volumes 
of approximate^ one thousand pages each, is offered by some sixty members of the 
staff of the Department of Obstetrics and Gynecology of the University, of Chicago 
and the Chicago Ljdng-In Hospital under the editorship of Dr. Adair. The unitj' 
as well as quality of the two subjects has been recognized, and the text offers a 
logical consideration of both specialties, as well as their relationships to other 
branches of medicine. Although the major portion of the work is devoted to obstet- 
rics, the subject of gynecology by no means has been overlooked and the funda- 
mental principles of the abnormalities of the nonpregnant state are thoroughly 
described. The introductory chapter quickly sums up the modern views of repro- 
duction, the physiologj" and pathology of the pelvic organs, and presents a general 
statement of the broad aspects of this branch of medical practice. 

The basic biology of the human female continues with general statements on the 
physiology and anatomy of the generative organs, malignancy and the mechanism 
of infection and immunity. In a similar manner therapy of various modes in re- 
lation to both the reproductive cycle and the nonpregnant organs is offered. The 
introductory section also deals with nutritional requirements in both normal and 
abnormal conditions. 

The editor’s broad vision and a wide knowledge of communal and individual 
problems is reflected in his very full discussion of maternal care, morbidity, mor- 
tality, and the limitations of human reproduction. The life cycle of the human 
female carries this individual from germ plasma to retrogressive changes of post- 
reproductive life. This section is extended to include such complications as sterility, 
infertility, and deviations of marital physiology. 

Pregnancy and its abnormalities lead from the anatomy, physiology, and hygiene 
of the nonpregnant to that of the pregnant woman with a discussion of the diag- 
nosis of pregnancy, early termination, abnormal situation, and early and late tox- 
emias of pregnancy. In the latter section on the late toxemias of pregnancy, one 
finds an extensive presentation of the subject, a wide review of the literature and 
a recapitulation of the extensive clinical and laboratory research on the toxemias 
of pregnancy which has emanated from the Lying-In Hospital of Chicago during 
the past decade. In discussing the parturient woman, a similar logical sequence 
is used. The mechanism and management of normal labor is followed by a discus- 
sion of the third stage. Eealizing that the major portion of obstetrics in the 
United States is not carried out in the narrow confines of the hospital delivery 
room, the editor has offered a short, but, thoroughly developed plan and technique 
for home delivery. Concise directions and suggestions for the treatment under 
emergency circumstances of the various complications of labor, hemorrhage, shock, 
toxemia, and abnormal situations in regard to the newborn infant are given. 

The text continues with the pathology of labor, management of breech and other 
abnormal attitudes. Such evidence of pathologic labor, as premature labor, pro- 
longed labor, and the cord dystocias are discussed fully and followed by the fetal 
pliases, the abnormalities of which lead to antenatal and intrapartum death. In 
discussing placenta previa, the need for smooth organization of the hospital in 
handling hemorrhage is stressed. The value of the transfusion, the success of 
blood banks, and the various methods of vaginal approach to placenta previa are 
described. In spite of its possible attendant hemorrhage the lower segment opera- 
tion is favored for abdominal delivery in placenta previa. 

As the treatise continues in the second volume, the problems of the puerperium 
and the newborn infant are discussed. Tlie problems of pelvic regeneration and 
repair are followed by the nursing care of the puerperal woman. Puerperal infec- 
tion is regarded as a contact wound infection, and those with hemolytic streptococcus 
as practically always exogenous. The therapeutic effect of sulfanilamide in such 

■‘Obstetrics and Gynecologry. By the Departmental Staff of the University of Chi- 
cago and Other Contributors. Edited by Fred L. Adair, Mary Campau Ryerson 
Professor and Chairman of the Department of Obstetrics and Gynecology, in the 
University of Chicago, etc. Volume I, 1000 pages with 359 engravings and 14 plates. 
Volume II, 1031 pages with 304 engravings and 10 plates. Lea & Febiger, Phila- 
delphia, 1940. 
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Conducted by Robert T. Frank, M.D., New York 


Review of New Books 


Gynecology 

Greenliill’s Office Gynecolopy^ is a useful book wliieli should prove of value, par- 
ticularly to the general practitioner and the budding specialist, as it contains many 
liints and suggestions valuable in office treatment, including, such common measures 
as the vaginal douche, vaginal pessaries, and the treatment of diseases encountered 
in gynecologic practice. The cliapters on gynecologic and obstetric endocrinology, 
and menstrual irregularities are likewise of real interest. Wliether the colposcope 
should have been included in office gjmecology might well be doubted, nor can I 
agree that intraspinal (subarachnoid) injection of alcohol for pain due to car- 
cinoma of the genitalia, as well as curettage and transabdominal pneumoperitoneum, 
should be considered office procedures. 

— R. T. Frank. 


The fifth edition of Young’s Textbook of Gynaecology^ has appeared. The first 
edition was published in 1921. With each edition the text has become more crystal- 
lized and is as always, short, clear, sound, and the book is well illustrated. One 
can see the refinements wliicli successive revisions have made possible. In the 
present edition, particular attention has been paid to the physiology of the sex 
organs and the newer understanding of the sex hormones, which are really very 
well presented, even if some small inaccuracies have crept in. This is a very val- 
uable, short textbook. It may be stated that a few improvements could be made, 
as, for instance, in the classification of ovarian growths, which is distinctly crude. 
Tight plugging of the vagina for puberty bleeding, as a routine measure, would 
not be accepted in the United States. 

E. I. Frank. 


Martius’ Gynecologic Operations,^ which was reviewed in these columns in 1937, 
has now been translated into English. At that time a very appreciative and lauda- 
tory review was given to this valuable contribution to operative gynecology. The 
illustrations in the original German and in the present American edition are iden- 
tical, and are noteworthy for their simplicity and striking qualities. No better 
operative gynecology in short compass is available. The descriptions of operations 
are clear-cut and sufficiently detailed to be useful, both to the general surgeon 
and the specialist. While the translation is quite understandable, the English is 
frequently awkward, even if accurate. In spite of this defect, the book should 
prove of great value to both student and operator. 

— E. T. Frank. 


Gynecology. By J. P. Greenhill. M.D., P.A.C.S.. Professor of Obstetrics and 
^jnecology, Loyola University Medical School, etc., Chicago, 111. With lOG illustra- 
tions. 40G pages. The Year Book Publishers, Inc., Chicago, 111., 193!). 

of Gynaecology. By James Young. Professor of Obstetrics and Gynae- 
cologj, University of London, etc. Fifth edition, with 220 illustrations, 425 pages 
Adam and Charles Black, Soho Square. London, 1939. ’ Pnges. 

Operations and Their Topographic-Anatomic Fundamentals. Bv Pro- 
lie'nnch Martius. director of Women’s Clinic in Goettingen. Authorised 
English Translation by W. A. Newman Dorland, M.D. With 404 mostlv corra l urn » 
trations. 4SG pages. S. B. Bebour. Publishers. Chicago, 193^9. ^ 
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Lying-In Hospital are appended and the book is completed with a brief discussion 
of the relationship of vital statistics to obstetric and gynecologic practice, with 
some definitions and a presentation of the coding of puerperal deaths agreed upon 
for the present decade at a recent meeting of the International Commission on 
Causes of Death. 

The two volumes represent a thoughtful consideration and excellently balanced 
presentation of the principles of the two specialties. The logical development of 
the text with an avoidance of duplication and the extended consideration of the 
broad aspects and interrelationships with the basic sciences and other clinical entities 
makes these two volumes a reference work of unusual merit and value which may be 
highly recommended. 

— Philip F. Williams. 


The title of this volume, The Management of Obstetric Difficulties^ does not in- 
dicate its scope ; it is actually a complete textbook of obstetrics for practitioners. 
It differs from a textbook for medical students as a clinical paper differs from a 
medical editorial. The discussions come directly to the point, historical background 
is mentioned but minimized, little space is given to facts of academic interest only,- 
discussions of therapy are followed by a detailed tabulation of recommendations. 
The author does not say, “Sedation is indicated,” he specifies what, and how much, 
and how it is to be given. His entire book is pleasantly free of vagueness. The 
preface states, “I favor the expression of my own preferences in undecided issues” 
and this policy has been skillfully carried out. The .author’s personal views are 
clearly, but unobtrusively, presented as his own. In general substance the rvork 
is sound; to follow its precepts would be to practice safe obstetrics. 

Adverse criticism of so good a work seems a little unkind. Yet it is true of this 
book, as of many others in medicine, that the services of a professional grammarian 
would add polish and reduce verbiage. Occasionallj'' an explanation is overworked. 
For example, pelvic hyperemia in pregnancy is given as a cause for deposition of 
fat on the hips, for symphysial separation, and for increased susceptibility to 
trichomonas infection. 

The volume is recommended to general practitioners, graduate students, and 
men preparing for the American Board examination. Even the experienced obste- 
trician will find it worth reading. Especially useful are the references to recent 
and important literature. 

— Pendleton- TompTcins. 


The conception of this joint volume. Obstetrics and Gynaecology, e was based on 
the feeling of the original editorial board that these two subjects should be com- 
bined in teaching as well as in practice, and an excellent chapter is devoted to the 
nature of the correlation. Some changes in the authorship have been occasioned by 
death, and in the present editorial board, headed by Kerr, faculties of obstetrics 
and gj’necologj' of Glasgow, Aberdeen and Edinburgh are represented. 

The book retains the form and subject content of the two previous editions. In 
the revisions there has been incorporated new material with regard to the physiology 
of the reproductive organs and an excellent treatise on nutrition, full consideration 
of chemotherapy of infections, a discussion of the more recently described ovarian 
tumors. The section on radiologj- and roentgen technique in obstetrics and 
gynecology, re-written by a new contributor, includes references to much of the 
recent literature. 

As expressed in the previous reviews of this volume, it must be considered an 
excellent combined textbook of the two subjects, not only for the student but for 

ojUanngremcnt of Obstetric Difficulties. By Paul Titus. Obstetrician and Gyne- 
cologist to tlie St. llargaret Memorial Hospital. Pittsburgli. etc. Second edition, 
S(>S pages, with 3GS illustrations and 5 color plates. The C. V. Mosby Company, 
St. Louis, 10-10. 

'Combined Textbook of Obstetrics and Gynecolog.v. Revised and rewritten by 
J. M. Munro Kerr, R. W. .Johnstone, James Hendrj', Dugald Baird, James Young, 
Donald McIntyre, E. Chalmers Fahmy, with additional contributions by Charles 
McNeil and G. Jackson 'Wilson. Third edition. 1192 pages with 499 illustrations and 
numerous x-ray plates. 'Williams and Wilkins Company, Baltimore, 1939. 
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conditions is cautiously evaluated. Obstetric facts in end results, child growth and 
development are succinctly stated. Stress is laid on the care of the premature. 
The diseases of the newbora arc discussed not only from a medical and surgical 
standpoint, including congenital deformities and orthopedic lesions, but also such 
conditions as asphyxia and birth trauma. 

Taking up in an extended jnauner the gynecologic conditions previously referred 
to in various places of the text, the neoplastic diseases are first considered. 

The incidence of cervical stump carcinoma following subtotal hysterectomy for 
myoma is regarded as counterbalancing the higher mortality of the total operation. 
Here the intrauterine application of radium is considered preferable to the use 
of x-ray in nonoperative treatment. The discussion of uterine carcinoma is ex- 
tensive, various methods of classification and grading are included. The more re- 
centlj' differentiated ovarian tumors are fully described. The choice and nature 
of the operation to be performed in endometriosis is well analyzed. In discussing 
cystic degeneration of the chorionic villi and the malignant process which may fol- 
low, the text suggests that in view. of the radiosensitivitj- of chorionepithelioma, 
irradiation shoidd be carried out in conjunction with operation. Gynecologic dis- 
placements and relaxations ai’e dealt with particularly in regard to obstetric pro- 
phylaxis of the lesions. It is concluded that no single method of operative therapy 
is adapted to all forms of genital prolapse. In a similar manner the end results 
of obstetric infections on the pelvic tissues is described. 

Gonorrhea is considered from both its obstetric and gynecologic aspects, its 
relationship to fertility as well as to pregnancy. In discussing the treatment of 
gonorrhea by sulfanilamide, the text suggests that the fetus may be more susceptible 
to tliis drug than the mother. Although syphilis is discussed mainly from the 
standpoint of its relationship to reproduction, no suggestions as to treatment occur 
here, and it is only later in the section on internal medicine that one picks up the 
therapy of syphilis during pregnancy. 

Tuberculosis is considered both from the standpoint of its genital lesions and 
by a consideration of the treatment of the womtin with pulmonary tuberculosis 
who becomes pregnant. Early abortion is recommended for active tuberculosis, but 
otherwise general lines of ti'eatment with only indicated obstetric surgery are sug- 
gested. 

The most recent plan of treatment of trichomonas infestation in the Chicago 
Lying-In Hospital consists in the use of lactose intravaginally to replace the de- 
pleted carbohydrate state of the vaginal mucosa and thus effect a return of the 
normal vaginal flora and acidity. In a discussion of chronic cervicitis, judgment 
has been reserved on conization and electrocoagulation because of tissue destruction 
and scarring. 

The third section in this volume consists of a discussion of the relationship of 
various medical and surgical diseases to reproduction in its various phases as well 
as to function of the pelvic organs. This section also includes an ample presenta- 
tion of roentgenologic diagnosis in obstetrics especially with reference to pelvimetry 
and fetonietry. 

The final section discusses pre- and postoi)erative management of obstetric and 
gjmecologic procedures according to the schedule used in this Chicago clinic. It is 
followed by an excellent chapter on the subject of intravenous therapy and blood 
transfusions, with a discussion of the banking of blood and its derivatives. Anes- 
thetic agents and methods are discussed. In this section, the authors have in- 
cluded a consideration of the various methods of amnesia-analgesia during labor. 
This particular chapter is marked by an unusual degree of detail in treating the 
subject. 

There is a very concise presentation of cesarean section with excellent illustra- 
tions of the lower segment operation. There is an excellent recapitulation of mor- 
liidity and mortality of cesarean section. The chapter on hysterectomy is followed 
by a presentation of version and forceps deliveries, and a short discussion of the 
destructive operations. 

An appendix giving various types of diets which might be used in the obstetric- 
^^mecologic services with details as to menus and food values is a valuable addition, 
the techniques of many clinical laboratory tests used in routine work in the Chicago 
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In Obstetrical 2[ani1:in Practice^o Dr. McNeile has developed teaching material 
for six seminars. This demonstration course is offered to supplement clinical mate- 
rial and to offer the student an opportunity to try out various procedures -which 
he may have seen performed in clinic. In addition to various obstetric operations 
througli the vaginal route tliere has been included a demonstration of the mecha- 
nism of labor in abnormal pelves -^vhich may do much toward assisting a student in 
an understanding of the physics of parturition. 

— Philip F. Williams. 

Dr. Marshall in this monograph Caesarean Section, Lower Segment Operation,'^'^ 
strongly empliasizes the advantages of this procedure. He has x^erformed some 250 
such ox^erations, and may be regarded as well qualified to discuss its advantages, 
technique, and dangers. 

Opening with an interesting and carefully documented history of the early sug- 
gestions and later attempts at the operation, he discusses the improvements in bac- 
teriologic and surgical technique which made possible the procedure of today. 
He discusses tlie types of anesthesia available, and concludes tliat local anesthesia 
should be much more widely employed ; that ether should be reserved for cases of 
great urgency, while spinal should be used in a few cases in whom considerable 
technical troubles can be foreseen. The pliysiology of the development of the 
lower uterine segment and the nature of the incision and technique of this tv-pe of 
operation, well illustrated, is comxJrehensively discussed. In view of the fact that 
this operation is often undertaken in the presence of infection in a pregnant woman, 
the author has stressed the various x>i’otective procedures against infection such as 
vaginal antisepsis, care of the field of oi>eratiou, method of peritonization of the 
incision and drainage of the uterus and peritoneal cavity and of the abdominal 
incision. 

In consideration of Doerfler’s operation he rvithholds judgment on the suggested 
eventration of the uterus. The treatment of hemorrhage and the use of ox;\'tocics 
are considered, and there is a discussion of the use of this tj-pe of operation for 
Xilacenta previa. He does not ascribe any superiority to the lower segment opera- 
tion over the classical one in the treatment of placenta previa unless there is a 
concomitant infection. The various potentialities for evil results of the operation 
are mentioned as are suggestions as to how to obviate them. 

In closing the monograph he states that there was an unreduced maternal mor- 
tality of 0.0 per cent, unreduced fetal mortality of 5.7 xmr cent, and total mor- 
bidity rate of 23.5 per cent in his series. In 210 operations, 70 were performed 
for suspect of present infection, 43 for placenta previa, 19 for toxemia, 14 for 
heart disease. The results are surprisingly favorable in view of such a large propor- 
tion of poor operative risks. A splendid consideration of an operation with a con- 
stantly widening use. 

— Philip F. Williams. 

Formal Obstetrics'*-- by Eaul Briquet is a well-organized and documented gen- 
eral obstetrics. Particular empha.sis has been placed on the physiology and x>a- 
thologj- of conditions. The book is fully up to date. The author has incorporated 
and utilized the best from Euroxiean and' American literature. The 423 illustrations 
are excellent, the majority from classic and well-known sources, to whom due credit 
has been given. 

— B. T. F-ranl:. 

'“Obstetrical^ Manikin Practice. By Lyle G. McNeile, Professor of Obstetrics and 
Gynecology, University of Southern California School of Medicine, etc. JVith SS 
illustrations. 111 pages. Williams and Wilkins Company, Baltimore, 1031). 

"Caesarean Section, Lower Segment Operation. Bv C. Alclntosh JIarshall. 
Honorarj- Assistant Surgeon, Liverpool Maternity Hospita'l, etc. AVitli 2 plates and 
107 illustrations. 230 pages. Williams and Wilkins Company, Baltimore. 1930. 

"Obstetrieia Xornial. Professor Raul Briquet, lente catedrdtico de Clinica Ob- 
stetrica e Puericuitura Neonatal da Universidade de ' S. Paulo. Com 427 flguras 
' duals 37 em duas e mais cores. Livraria Editora Freitas Bastos, Rio de Janeiro, 
1030. 
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the general practitioner as well. If any criticism could be offered it would be 
that the discussion of gynecologic operations was exceedingly brief. This, however, 
is explained in the attitude of the authors that surgical technique in the treatment 
of women cannot be based on book reading but requires a long clinical apprentice- 
ship. 

— Philip F. Williams. 

Exhaustion of the first edition within a relatively short time offered Beck the 
opportunity’’ to thoroughly revise his excellent Ohsteirical Practice, ~ particularly 
by the addition of much new material, e.g., a new chapter on retained and adherent 
placenta. There are two features which clearly distinguish this volume from simi- 
lar texts, namely the large number of instructive, mostly diagrammatic illustrations, 
and the inclusion of an unusual amount of detail information, such as average 
percentage saturation with oxygen of blood coming from the uterus ; maternal 
placental blood pressure; differences in blood constitution of mother and fetus; 
nitrogen and calcium storage, etc. The discussion of adequate food supply during 
pregnancy includes two and one-half pages of tables giving protein, carbohydrate, 
fat, calcium, iron and vitamin contents and caloric values of all the usual* food 
stuffs. A wealth of details can be found in the two chapters devoted to contracted 
pelves. 

The index is inadequate. No reference can be found in it to undue prolongation 
of pregnancy, the overcarried infant, induction of labor, episiotomy, birth injuries, 
etc. Obviously this is but a minor shortcoming which could be easily corrected in 
a subsequent edition. 

— E^igo Fhrenfest. 


In view of the widespread and increasing interest in the preservation of fetal 
and neonatal life, this book Fetal and Neonatal Deaths by Potter and Adair is 
timely. Those who are interested in attempting to salvage what is possible of the 
potential population loss will find much to aid them in their efforts. 

The subject matter is divided into five chapters: The first chapter presents a 
statistical resum6 of the present loss of life by stillbirths and neonatal deaths, 
followed by the physical characteristics of the normal fetus and infant. The 
technique of the fact finding bj' post-mortem examination is quite detailed. It is 
to be hoped that many hospital pathologists may' note this section. There is an 
excellent discussion of anoxemia as a cause of death. Under special pathology, 
the specific lesions of the various organs and systems are discussed in relation to 
the manner in which they may cause fetal and neonatal deaths. 

It is to be hoped that this book may become a working manual in every maternity 
hospital and that the general hospital pathologist may inform himself from it as to 
the exacting technique necessary in determining at autopsy’ the cause of death in 
the fetal or neonatal period. 

— Philip F. Williams. 


Leon’s Badiology in Ohstetricso was a presentation officially’ designated as the 
subject in 1939 before the Buenos Aires Obstetric and Gynecologic Society. It is 
a pamphlet of but eighty-seven pages, faultlessly gotten up, with excellent repro- 
ductions of x-ray plates. The subjects cover practically every phase briefly but 
clearly. The use of x-ray for the pregnant mother in order to determine the 
kidney and intestinal conditions, fetal conditions from the fourth month, determina- 
tion of presentation, multiple pregnancy, monsters, intrauterine death and extra- 
uterine pregnancy are all discussed. The amount of information contained in such 
short compass is amazing. 

' — B. T. Franli. 


I Alfred C. Beck, Professor of Obstetrics and Gynecology 

Bong Island College of Medicine, Brooklyn, etc. Second edition, 85S nages tnia 
Illustrations. Williams & W’ilkins Company, Baltimore. 1939. ^ ” 

sPetai and Xeonatal Death. By Edith L,. Potter, M.D., and Fred L Adair iw vi 
University of Chicago Press, Chicago, 111. nu niea n. Adair, M.D. 

Jiian“ Obstetricla. Estado Actual de sus Aplicaciones Practicas Bv 

Me^Urn^ i"’ _,^^°^®ssor Adjunto de Clinica Obstetrlca de la Facultad de ^Cie'ncias 
Medicas de Buenos Aires. Eilitor “El Ateneo.” Buenos Aires. Biencias 
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This instrument is built into a compact carrjTng case and the loud speaker 
of the electro dynamic t 3 T)e is located in the detachable cover. 

The microphone is of the crystal tj^pe and separated from the abdominal 
wall b}’’ a bell of soft rubber which "seals” itself to the tissue located over the 
most favorable fetal heart tone area. After the sounds are changed into 
electrical impulses, thej' are conducted through a four stage vacuum tube ampli- 
fier, with a gain of 120 decibels, to the cutting head which is of a permanent 
magnetic tj^pe. The pickup is of the cr^’stal tj-pe. The input impedance matches 
the crystal microphone. 

The recording is at a rate of 78 revolutions per minute and the discs are com- 
posed of a substance with an acetate base on an aluminum plate and can be 
audited man}'^ times without injur}'. Comments are recorded on the record. 

A loud speaker or stethophones are used to assist in selecting the area in 
which the heart tones are most suitable for recording. 

Tor reproduction, which can take place as soon as the recording is finished, 
a three-stage amplifier with a gain of 70 decibels is placed between the pickup 
and the loud speaker. The frcqucnc}' response ranges from 50 to S,000 cj’cles 
per second. The low or high frequencies can be selected at the will of the op- 
erator. The records can be reproduced on aii}' phonograph. 

NUJIBER OF PATIENTS AND AGE OF FETUSES 

On 58 pregnant mothers stethograms and disc recordings of the fetal heart 
sounds were made. In 52 of these cases the results were successful and both 
stethograms and cardiophonograms were completed and preserved. But with 
experience acquired in the first 36 cases, we have been able to record the fetal 
heart sounds in each case since then, that is, the last 22 cases. 

In the six cases in which recordings were unsuccessful, in one the fetus was 
five and one-half months and the other five were between seven and one-half and eight 
and one-half months. In all these, the heart sounds could not be heard by aid of the 
stethoscope, the electric stethoscope or the loud speaker. In each case the mother 
has since been delivered of a normal child whose lieart is normal in everj' respect. 
As to the position of the fetuses (no twins), 56 were vertex presentations and 
two were breech. 

In five cases the attempt to record the fetal hearts resulted in failure but at 
later periods the recordings were entirelj* successful. 

In the successful recordings the period of pregnanc.y varied from five months 
to three da^-s before deliverv. Three disc recordings were made during deliver}’ 
and several other fetal heart sounds were broadcast before and during delivery 
but are not included in this series. 

PATTERN OP FETAL HEART SOUNDS 

The fetal heart sounds are definitely not of the ticktack t}’pe, but are as in- 
dividual as those developed in the adult organ. Either sound may be accentuated 
but, contrary to past teachings, the second sound in a majority of cases is of 
greater intensity. In 28 cases the .second sound is definitely of greater intensity 
(louder) than the first; in' 8 cases the first sound is accentuated and in 16 cases 
the two sounds, var}’ing somewhat, are of about equal intensity. The first sound 
is usually of longer duration and consists of more vibrations (three to eight 
cycles) though of lower frequency. The first sound may be very wide at times, 
and this is due to the separation of the auricular sound from ventricular part 
of the first sound. It is fairly well established that the first sound is composed 
of an auricular element which follows the auricular systole,i3, i4 and the ventricu- 
lar element which is either of valvularis, is or of valvular and musculari". is 
origin. In Eig. 6 when the heart slows the auricular third sound (a) can be 
seen, to appear before the principal vibrations of the first sound. This, of course, 
if still considered to be part of the first sound, would greatly increase its 
duration. 

The frequency composition of fetal heart sounds is similar to that of adult 
heart tones. The sound energy is usually considerably less but at times the in- 
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Tliis small monograph on The Estimation of Pelvic Capaoity^^ by Dr. Thoms 
recapitulates the methods which maj’ be employed in ascertaining the capacity of 
the pelvis in the living subject, and discusses the findings resulting from such in- 
vestigation. Eoentgenonietric technique is presented in detail and the clinical ap- 
plication of the findings is full}' discu.ssed. While much of the material in this 
recapitulation of the problem has already appeared, the monograph should be ex- 
tremely useful to all obstetricians. 

— Philip F. Williams. 

Into this small volume. Synopsis of Ohstetricsp* Litzenberg, by omitting all 
theoretic and controversial data, has paclced a great deal of useful knowledge. The 
text marked by clarity and brevity describes the normal reproductive cycle, then 
the abnormal conditions of the pelvis, nassenger, and mother. While the discussion 
of operative obstetrics is short, it is definite as to indication and technique. The 
complications of the puerperium are discussed, including both immediate injuries 
and late sequelae. 

Such a book should be of use to the student in review and as a pocket manual 
for the practitioner. Possibly an additional chapter or two on the premature child 
and the early complications of neonatal life might have been added. 

—Philip F. Williams. 


In the second edition of his Die Gehnrtshilfliohen Operationen'^s Martins has 
presented a beautiful atlas of operative obstetrics. The 2S1 illustrations explain 
pictorially practically all t.ypes of operations used in connection with operative 
deliveries. The text is short and each small paragraph emphasizes some point in 
the technique pictured. The physics of normal and abnormal labors are explained 
in the opening chapters. A note of marked value is found in the discussion of 
the operations which may be practiced in the home and those for which hospital 
surroundings are necessary. 

— Philip F. Williams. 


Congenital Malformations by Douglas P. Murphy, a study of parental charac- 
teristics, with special reference to the reproductive process, is a short monograph, 
the data for which were obtained by a scrutiny of the birth an,d death records of 
Philadelphia, and a house-to-house investigation of the malformed individuals. It 
is a basic study which, though it does not elucidate the actual causes of malforma- 
tion, contains important facts. 

Malformations are more common among siblings and are prone to be identical 
in a family. Mating has been classified as efficient and inefficient, and is divided 
into various degrees. In Philadelphia, 1 in 213 live births showed malformations, 
and 25 per cent of malformed newborn were stillbirths. The rate among whites 
was twice as great as among negroes. Twenty-five per cent more malformations 
occurred in families in which a previous malformation had occurred. It appears 
that older mothers were more likely to give birth to malformed individuals, and 
this likewise applied to children born late in a family. Polyhydramnios and ab- 
normal fetal movements had been noted in many cases. If two or more malforma- 
tions occurred in the same family, 50 per cent were found identical. Of the mal- 
formed infants, 90 per cent were either stillborn or died within the first year. 
The influences producing malformations definitely were those in the germic cell 


The Estimation of Pelvic Capacity. By Herbert Thoms, M.D. Associate Pro- 
lessor of Obstetrics and Gynecology, School of Medicine, Yale University. The Ameri- 
can Journal of Surgery, New York, 1940. 

“Synopsis of Obstetrics. By Jennings C. Litzenberg, M.D., F.A.C.S., Professor 
Emeritus of Obstetrics and Gynecology, University of Minnesota Medical School 
luinneapolis, Minn. 157 illustrations, 5 in color, 370 pages. The C. V. Mosby Com- 
pany, St. Louis, Mo., 1940. 

Operationen. Hire AusfUhrung und Anwendung. Yon Prof 
Heinrich Martius. Zweite, verbesserte Auflage, mit 281, zum Teil farbie-pn 
Abbildungen. Georg Thieme, Leipzig, 1940. laimgen 


stPtv?.!l Malformations. By Douglas P. Murphy, Assistant Professor of Ob- 

= 00^1 ® Ti”? Researeli Associate m Gynecean Hospital Institute of Gynecologic Re- 
1940 Pennsylvania. University of Pennsylvania Press. Philadelphia 
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prior to fertilization. Tlie diet of many mothers who gave birth to malformed 
children was found defective in calcium, phosphorus, iron, and vitamins. This is 
an important contribution. 

— B. T. Frank. 

Laforet’s monograph on the Early Diagnosis of Pregnancy^" takes up the his- 
torical aspects and the clinical signs. The main portion, however, is devoted to the 
biologic tests for pregnancy, particular]}' the Aschheim-Zondek test. 

The monograph contains a large bibliography, a good synopsis of the situation, 
but no new contribution of any kind. 

— B. T. Frank. 

This monographis deals with the statistics on Italian mothers who have borne at 
least seven live children. It was found that the onset of their menarche was normal, 
that the climax occurred late, and hence their period of sex activity was pro- 
longed. Various other observations dealing with the subject are contained in the 
many tables of this monograph which is based on the population of all portions of 
Italy. 

— B. T. Frank. 

In his monograph, Griindlagen der Scliwangerenernaelmmgi^ Gaehtgens discusses 
the significance of present world-wide studies on nutrition. Regarding pregnancy 
as a nutritional problem, he brings out reasons for the exact determination of 
caloric intake in various energy-producing and protective foods. The metabolism 
of reproduction and the development of the fetus afford an opportunity to bring out 
the necessity for careful selection of the various food elements, whose chemical and 
physical qualities are described at length. Under the vitamins he discusses not 
only the outstanding deficiencies but also relative conditions which lead to the sub- 
clinical deficiency states. He describes laboratory tests for the determination of 
vitamin deficiencies. 

There is an excellent chapter on the relationship of nutrition and lactation. 
The practical aspect of the subject is stated clearly with a consideration of how 
the pregnant woman can be educated to the need for the properly assorted diet, 
and how she can purchase it on a limited income. Gaehtgens feels that a good 
supportive diet can be purchased for 30 R.M. per month, which at the present rate 
of exchange will be $12 in American money. According to a recent local govern- 
ment publication this sum would allow a wide range of values in an American 
family. Gaehtgens has appended a very complete bibliography, a number of ap- 
pendices summarizing vitamins, their artificial substitutes, food values. A week's 
diet for a pregnant woman is detailed as to values and protective substances. The 
monograph is an excellent presentation of a much neglected subject. 

— Philip F. Williams. 

Piclorial MidrviferyM Ly Sir Comyns Berkeley carries the sub-title An Atlas of 
Midwifery for Pupil Midwives. Though specifically designed “for pupil midwives 
preparing for the state examination,” this small volume might prove, in the re- 
viewer’s estimation, also of considerable practical value to the medical student. 
"Wliile containing but few illustrations which could not be found in’ everj' standard 
textbook of obstetrics, this atlas is characterized by detailed description of each 
illustration in the appended legend. These legends represent the entire text matter 
and cover all important features in the anatomy, physiology and pathology of preg- 
nancy, labor, and the puerperium. The drawings are well done and in each instance 
clearly present the particular points to be shown. 

— Hugo Ehrenfest. 

’'EI Diagrnostico Precoz Del Embarazo. Par Dr. Carlos Colmeiro Laforet. 244 
pages, illustrated. Libreria “Gall,” Santiago de Compostela, 1940. 

*^I1 Ciclo Sessuale delle llaclri delle Famiglie Niimerosc. A cura di Corrado Gini 
19^*^ de Orchi. Comitato Italiano per lo studio del ProblemI della Popolazione, Roma, 

’‘’Griindlagen der Seliwangerscliaften-Ernaebriing. Von Dr. Med. G. Gaehtgens, 
Lniversitaets Frauenklinik zu Leipzig. 142 seiten mit 9 abbildungen. A^'erlag von 
Theodor SteinkopfE, Dresden, 1940. 

’opietorial Midwiferj-. By Sir Comyns Berkeley, Chairman of the Central Midwives 
Board, Consulting Obstetric and Gynecological Surgeon to the Middlesex Hospital, etc. 
Tliird edition, ICO pages. IVilliams & Vniklns Company, Baltimore, 1939. 
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As cliildbearing is a natural process, pregnancj' should he a healthy, happy time. 
Thus states the author in his preface in Expectant Motherhoods^ and proceeds to 
show in subsequent pages how this may be achieved. He answers well the “whys*' 
and the “wherefores” ■which intelligent women are desirous of being informed 
about, and this is done in an effort to supplement rather than confuse the doctor’s 
instructions. The contents of the book very completely and satisfactorily cover 
the accepted facts of the prenatal period, of labor, and of the puerperium, although 
one may question the value of the somewhat technical descriptions in the chapter 
on growth and development. Chromosomes and trophoblast are still outside the 
domain of appreciation by the laity. The comparative descriptions of various 
“painless labor” procedures may lead to a personal selection of method and con- 
sequent dictation to the doctor. However, the book as a whole is a very seiadceable 
addition to the many books on tlie subject which are finding deserved circulation 
among the intelligent laity. It will undoubtedly explain many things which should 
be known to our prospective mothers. 

— George W. KosmaJs. 


Miscellaneous 

It is an esthetic pleasure to study the Atlas of Surgical Operationsss by Cutler 
and Zollinger, which is beautifully illustrated by Mildred B. Codding. The authors 
present this as “ a book about surgical craft. ” It is designed to supply the intimate 
technical steps of surgical operations; “. . . . to bring forward to the unfledged 
surgeon in a single small volume the simpler and standardized procedure of modern 
surgical practice.” These aims have been excellently attained. 

After a veiT- short introduction, the atlas is arranged so that on one page appears 
the text, which is extremely short but adequate; upon the other page, the illustra- 
tions of the operative procedure in various steps. 

The entire subject of general abdominal surgery is covered, and in addition, 
gynecologic operations, including vaginal plastics, infections of the hands, sutures 
of the nerves and tendons, the ti'eatment of A'aricose veins, periarterial sympathec- 
tomy, and amputations are shoum. in eighty-four plates. 

The illustrations deserve special commendation. They are line drawings, ex- 
ceptionally clear, delicate and true to nature without exaggeration, every step being 
clearly indicated. I welcome this departure from the current half-tone which so 
readily covers many sins of inaccuracy and of poor drawing. 

The authors have shown excellent judgment in their selection of material and 
types of operation. It would of course be possible to differ here and tliere with the 
value of the techniques employed but on the whole, no more comprehensive and 
readily understandable book on surgical technique has appeared in many years. 
This book should enjoy a wide popularity. 

— B. I. Franlc. 


Specialties in Medical Practices^ under the editorship of Edgar van Nuys-Allen 
appears in loose-leaf form in two volumes, by numeious authors. This work is in- 
tended to be a ready source of information to all who practice medicine, and is 
meant particularly for the specialist who may desire to inform himself about other 
specialties. It is likewise meant for the medical student. 

Volume I contains seven chapters covering ophthalmology; diseases of the ear, 
nose, and throat; neurology; psychiatry; the vitamins and vitamin deficiency dis- 
eases; allergy; and orthopedic surgery. 


m T^'-'Pectant Motherhood. By Nicholson J. Eastman, M.D., Professor of Obstetrics 
T it-ti Hopkins University and Obstetrician-ln-Chief to the Johns Hopkins Hospital 
Little, Brown & Co., Boston, 1940. uspiudi. 


“Atlas of Surgical Operations. By Elliott C. Cutler, Moseley Professor of Surgprv 
harvard Universitv, etc., and Robert Zollinger, Assistant Professor of Surgery Harvard 

?™New York,S^''^‘'''^ ^he MacmHlan Com- 

in Medical Practice. Edited by Edgar van Nuys-Allen Chief of a 
P ’i' the Division of Medicine, The Mayo Clinic, Rochester, Minn etc with a 
Foreword by Donald C Balfour, Consultant in Surgery, the Mayo Clinic Loose- 
Leaf, m two volumes, illustrated. Thomas Nelson and Sons, New York, 1940 
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In the second volume nre taken up obstetrics and gynecologj’ ; endocrinolog)’ ; 
urology; proctology. Dermatology and sypliilology are in preparation. Tlie endo- 
crine aspects of the ovary are not included under endocrinologj', as they have been 
dealt with to some extent under obstetrics and gynecologj-. 

This publication has the advantage of its loose-leaf format with the possibility of 
keeping it constantly up to date. 

, —B. T. Franl:.. 

The Bodanskys, Mej'er and Oscar, have produced a general treatise of medicine, 
Biochemistry of Disease, viewed from the angle of biochemistry'. Within its 684 
pages, the relation of biochemistry to the understanding of the pathogenesis, the 
course and the treatment of disease is shown in a clear, sequential and understandable 
fashion. This very diflScult achievement has been accomplished by leaving out many 
elementary discussions and details of laboratory technique, and by arranging the 
material according to clinical entities. Nevertheless, innumerable of the current and 
constantly used procedures are given in sufficient detail to be readily followed by the 
clinician. 

The subjects have been covered in 18 chapters which include diseases of blood, 
heart, respiratory, kidney and urinary tracts; the digestive tracts, the liver and 
biliary systems also are dealt with. The chapter on endocrinology includes pancreas, 
adrenals, pituitary, thyroid parathyroid, and male and female gonads. The diseases 
of bone, muscle, disorders of nutrition and of metabolism are taken up. The final 
chapter includes neurologic and psychiatric disorders. 

It is surprising how this immense amount of material has been incorporated in 
one volume in such a clear-cut and readily understandable fashion. The bibliog- 
raphies at the end of the chapters also make the book of value for reference. 

Any physician or surgeon who is interested in following the steady advances of 
biochemistry, will find this book of utmost importance to him, either for referring to 
individual facts or by gradual rereading the individual chapters to clarify his knowl- 
edge, and to enable him to understand what biochemical laboratory tests really 
signify. 

— jR. T. Franl-. ■ 

Biological Symposia, edited by Jaques Cattell, was conceived to celebrate the 
one hundredth anniversary of the cell theory attributeds to Schleiden and Schwann. 
The monograph covers the cell theory, mating types, and their mating action in the 
ciliate infusoria and their chromosome sti’ucture, written by numerous well-known 
workers in this field. These articles plainly show that Schleiden and Schwann have 
received too much credit, as many predecessors whose work dates back for more 
than two hundred j-ears had laid the foundation stones upon which the cell theory 
was actually based. Moreover, the inten-ening centur}- has demonstrated that, as 
originally conceived, this theory requires many modifications. Nevertheless, the 
popularization of the cell concept must be credited witli having speeded up the work 
immeasurabfy. The articles make most interesting reading both for the profession 
and for the laity. 

— E. T. Frank. 

The eighth edition of Jordan’s Texthoolc of Hisiology-'i lias appeared. This 
standard textbook has slowly developed and crystallized since it first was published 
in 1916. In the present edition, the chapters on muscle, endocrine organs, the 
female reproductive system, and the blood vascular S 3 ’stem liave undergone par- 
ticularh' thorough revision. The author has wiseh- dropped the chapter on his- 
tologic technique and directions for laboratorj' work. 

This is an adequate textbook, verj' well illustrated, with illustrations dran-n from 
standard sources, and some of the illustrations in colors. Another improvement is 

=<BiocUcinistry of Disease. By Meyer Bodanskv, M.D., and Oscar Bodansky, M.D. 
CS4 pages. The Macmillan Company. New York, ‘l940. 

^Biological Symposia. Edited by Jaques Cattell, Editor of The American Naturalist 
and American Men of Science. 23S pages. Illustrated. The Jaques Cattell Press, Lan- 
caster, Pa., 1910. 

Te.xtbook of Histology. By Haiwey Ernest Jordan. Professor of Anatomy and 
Director of Anatomical Laboratories, University of Virginia. Eighth edition, 090 
pages, G09 illustrations. D. Appleton-Centurj- Col, Inc., New York, 1940. 
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a bibliograpliy whicli concludes tbe volume, because this book is not only used by 
medical students, but is of utmost value to physicians in looking up the funda- 
mental morphologj% The concept of the endocrine glands is somewhat loosely 
drawn as manj-^ will still take exception to including the carotid and coccygeal 
glands among the endocrine organs, and would prefer to have the pancreas as well 
as the male and female gonads more closely associated with the endocrines. Each 
edition has seen improvement in this work which is always kept fully up to date. 

— B. T. Frcmlc. 


The first Chilean Surgical Congresssr was held in 1939. Its proceedings are 
contained in a large, handsome volume of 565 pages. The three themes officially 
assigned were acute pancreatitis, treatment of uterine fibroids (surgical, radio- 
therapeutic, as well as experimental, the latter based on the fundamental observa- 
tions of Nelson made in 1937), and fractures of the neck of the femur. In addi- 
tion, a series of articles covering various surgical and gynecologic-obstetric subjects 
were reported. The participants in this activit}' were mainly from Chile and 
Argentina although other South American states were represented. The articles 
are profusely and well illustrated. 

— E. T. Frank. 


In this sixth edition of The Art of Anesthesia, Dr. Flagg has inserted a great 
deal of new material. A prominent suggestion contained in the present volume is 
in regard to those who are skilled in anesthesia becoming the leaders in the move- 
ment to provide promptly available services to meet the existing asphyxial mortality 
of the 1,000 deaths a week in the United States, and that such an organization be 
the leaders in directing resuscitation teams. 

There is a critical review of the latest views relating to the agents commonly 
employed as basal anesthetics. This section should be of interest in the consideration 
of the various methods of relieving pain in labor which are commonly employed. 

Flagg states in regard to chloroform that it should cease to be used as an 
anesthetic in obstetrics and regards gas-oxygen as valuable only as an analgesic in 
obstetrics. He says that full-term babies in utero are more susceptible to ethylene 
gas than their mothers; therefore, the gas is not safe for operative obstetrics. 

There is an excellent chapter on the postoperative nursing of the patient who 
has had various types of inhalation anesthesia. For the benefit of students, as well 
as anesthetists, he has provided a new chapter on preanesthetic physical examina- 
tions. 

Obstetric anesthesia forms the subject of a well-thought-out section. In connec- 
tion with the suggestion that anesthetists direct resuscitation efforts, the chapter 
on artificial respiration has been entirely rewritten. In the chapter on the causes 
of deaths in anesthesia, Flagg presents a very concise discussion of asphyxia of the 
newborn and its treatment. The subject matter is comprehensive and the book 
should be in the armamentarium of all anesthesia departments. 

— Fhilip F. Williams. 


The National Organization for Public Health Nursing offers for the third time, 
a Mamtal of Fuhlic Health Nicrsingzs to suggest procedure, which may serve as a 
guide to the public health nurse in the field. This may be applied to the small 
community, county, large city services or state. As the scope of public health 
nursing in recent years has increased under govemmental and allied agencies, the 
need for an up-to-date manual is apparent. 

In the first part of the book, administration and organizations are thoroughly 
discussed in reference to the relationship of public health nursing to other services, 
the nurse’s work and education. The education of the family as to health is thor- 
oughly detailed. 


Imprenta Unlversitaria. 


-'Primer Congreso Chileno y Americano de Ciriirgia. 

Santiago de Chile, 1939. 

Anesthesia. By Paluel J. Flagg, M.D., Visiting Anaesthetist to Man- 
Hospital, etc.. New York. Sixth edition, revised. With IGl illus- 
trations, 491 pages. J. B. Lippincott Co., Philadelphia, 1939. 

Public Health Nursing. Prepared by the National Organization for 
im 529 pages. The Macmillan ComS% New 
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More specific and detailed services which the nurse may be called upon to carry 
out are given in Part III. The section on maternity services is a complete manual 
on obstetric nursing whether it be in rural areas or congested city districts. The 
directions are clearly and concisely given. The nurse is expressly directed as to her 
duties in regard to the physicians and hospital services. The technique recommended 
is above reproach. A new and pertinent section deals with recent public health work 
in the control of venereal diseases. 

This is an excellent book. The directions are concise, material is wisely written, 
and the book is warmly recommended not only to public health nurses but to those 
who direct the activities of such women. 

— Philip F. Williams. 

This volume on Sexual Pathology^o by the late Magnus Hirschfeld has been 
condensed from the original three-volume edition. In it Hirschfeld has divided the 
subject matter into three main divisions: sexual sjanbolism, hypereroticism, and 
impotence. 

In the section devoted to Sexual Symbolism he details the nature of the various 
abnormal attractions, both masculine and feminine. Under Hj'pereroticisni he dis- 
cusses the quantitative variations of the sexual urge and its various types of out- 
put, including murder. Under the section on Impotence there is a general discus- 
sion of potency and fertility with case histories relating to the various types of 
impotence and frigidity in both male and female. Hirschfeld offers few, if anj-, 
suggestions as to the therapeusis of these abnormal ideas, practices, or conditions, 
which is to be regretted, since the treatment of these aberrations of the sexual 
instinct is difficult. 

— Philip F. Williams. 

This volume on Sex in Marriage^^ b}' Groves and Groves is a clear- and common 
sense presentation of many of the problems which affect marriage. The long 
clinical experience of the authors, dealing in family problems, has eminently fitted 
them to write this book. The problems of sexual adjustments are described with 
an understanding philosophy which should make the book valuable to many indmd- 
uals. A very practical chapter on birth control answers many questions often asked 
by anxious couples. To those whose practice includes discussion of family prob- 
lems, particularly regarding marriage, this book may be highlj' recommended. 

— Philip F. Williams. 

Sex in Life^- by Eugen Steinach is a translation from the German. It is really 
a popular scientific account of all of Steinach ’s researches which he was motivated 
to write in order to clarify misunderstandings and misstatements. It is likewise an 
autobiography of this now seventy -nine-j-ear-old scientist. The book is interestingly 
wi'itten, and in the main, focuses upon Steinach ’s own contributions, although some 
credit is given to others. 

The translation is excellent. The experiments based upon physical and psychical 
investigations to determine the causes of erotization are described in detail. Trans- 
plantation experiments, first of tlie testicle (begun in 1SS4) and later of the 
ovary, with re-establishment of sexual potence, as well as the well-known femininiza- 
tion and masculinization experiments, are recounted. The less well-authenticated 
transplantation on the human are described by the author, as well as rejuvenation 
by vasoligation and the production of experimental hermaphroditism. Finally sex 
hormone therapy is referred to. Tliis book is very personal, very well written, 
somewhat boastful, but informative. 

— P. T. Franh. 

’'’Sexual Patholosjr. By Magnus Hirschfeld, M.D. Authorized Translation hy 
Jerome Gibbs. Originally published in three volumes. 36S pages. Emerson Books, 
Inc., New York, 1940. 

”Sex in Marriage. By Ernest R. Groves, Professor of Sociology, University of 
North Carolina and Gladys H. Groves, Director of the Marriage and Family Council, 
Inc., Chapel Hill, North Carolina. Emerson Books, Inc., New York, 1940. 

”Scx and Life. Forty Years of Biological and Medical Experiments. Bj- Eugen 
Steinach, M.D., Ph.D., formerly Professor of Physiology at the Universitj- of Vienna. 
The scientiflc values adapted to the lay reader by Josef Loebel, M.D. 252 pages. The 
Viking Press, New York. 1940. 
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Kelirer’s luonograph on tlie Psychical Diseases of the Menopause , from its 
clinical aspects, discusses the many mental changes which can he found at this 
stage of life, particularly menopausal melancholia and senile dementia. The' mono- 
graph is difScult to read because of lack of adequate arrangement. 

— B. T. Franlc. 


The useful and widely appreciated Medical Dictionary by Stedman has ap- 
peared in a new (fourteenth) and extensively revised edition. Steady progress, 
especially in the fields of endocrinologj' and in biochemic investigations, has neces- 
sitated the inclusion of many new terms and names. However, a further increase 
in the bulk of the volume was prevented by the elimination of some of the older 
illustrations. 

During preparation of this edition. Dr. Stedman died, at the age of eighty-four, 
and the work was finished by his nephew and former collaborator. Dr. Stanley 
Thomas Garber, who is now taking over tlie responsible task of editing future 
editions of this volume indispensable to the physician’s library. 

— Eiigo Ehrenfest. 

Two booksss, ae by the same author may prove amazing examples of the forma- 
tion of a new cult such as was based on the Abraham’s apparatus a number of 
years ago, and which enjoyed a passing vogue. The author appears to be an 
extremely well-informed individual who follows the literature most minutely. His 
hypotheses and theories are too fantastic to deserve serious review. The entire 
subject matter is based upon an instrument called the Zykloskop which, in the 
first volume designed for the laity and called the Cycle of a Woman, Eeform of 
Marriage, is designed to be a sort of a home guide. According to the author, 
by means of the reduction time determined by tliis modification of the spectroscope, 
ovulation can be readily determined and the so-called safe period tlius definitely 
ascertained. By this same means, early pregnancy is supposed to be determined. 
It is a well-gotten-up monograph with excellent illustrations taken from standard 
sources (to whom no credit is given). 

The second book is Endogenoxis Endocrine Therapy in Gynecology^^ in which a 
fantastic description of the cure of cancer, even with metastases, is said to have 
been obtained by means of stimulation of the pituitary with short wave radiation. 
This treatment is supposed to step up the function of the various endocrine glands 
and stimulate their activity, with resultant disappearance of the malignancies. 

In the present disturbed world situation, I have no means of finding out what 
type of reception the theories of the author have been accorded in his own home, 
that is Holland. Doubtless in this country, cranks or charlatans will grasp at this 
type of diagnosis and treatment with avidity. 

— B. T. Franh. 


Scudder brings a recapitulation of his clinical and experimental research work 
on shock to the profession in this monograph Shock: Blood Studies as a Guide to 
Therapy.sr After reviewing the nature of shock, discussing its similarity with 
certain phases of Asiatic cholera, and the evidence of his experiments and clinical 
research, he offers an evaluation of the various methods of treating shock which 
are in use today. He describes certain physical-chemical tests which, showing 
changes in hemoconcentration, are able to be used in a prognostic manner to bring 
earlier and more effective treatment in an early stage of shock. In the discussion 
regarding the changes in potassium in shock, he concludes that one of the variables 


Krankliaften Psycliischeu Stoerungen der Kueckwandlunps-Jahre. Von Professor 
Ur. Ferdinand ICehrer, Psychatrische und Nerven-KIinik, TJniversitaet in Muenster. 
Veriag- von Julius Springer, Berlin, 1939. 

_ ^‘P^acticai Medical Dictionary. By Thomas Lathrop Stedman. M.D., and Stanley 
Ihomas Garber, M.D. Fourteenth, revised edition, with etymologic and orthographic 
rules. Illustrated, 1303 pages. Williams & AVilkins Company, Baltimore. 1939. 

n, Frau. Reform des Ehelebens. Von Dr. Jules Samuels, Amsterdam 

G. Naeff, The Hague, 193S. 


“^ndogene Endokrinotherapie in der Gynaekologic. Von Jules Samuels 
j 'i^^snarzt, Amsterdam. A. W. SijthofC’s Uitgeversmaatschappij, Leiden,’ 


Chirurg- 

Holland, 


D ° Studies as a Guide to Therapy. By John Scudder, M.D. Med Sc 

timi pages and 55 illustrations, 5 plates. J. B. Lippincott Comoanv' 

Philadelphia. Montreal, London. 1940. v^ompanj, 
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produced by certain factors is an alteration in potassium metabolism, a derange-' 
ment which serves as an indication of profound cell injury. He discusses the 
physical measures of liemoconcentration, and proceeds to evaluate them in experi- 
mental shock and shock due to other causes. He outlines the treatment employed 
in various types of shock and the results. He states finally that all factors which 
tend to maintain a normal ratio between the extracellular sodium and intracellular 
potassium are beneficial in the treatment of sliock as they tend to favor normal 
action currents. 

A laboratory manual is appended wliich discusses in detail the methods employed 
in studying liemoconcentration. There is a bibliography of some 500 references to 
the subject. This presentation should be of marked interest not only to the pathol- 
ogist, but to the clinician in the treatment of shock. 

— Thilii) F. Williams. 

Dr. Bobbins reviews the use of Cyclopropane Anesthesia.^^ in this monograph. 
He discusses the phj'sical and chemical properties of the agent, its effects upon the 
various systems and tissues, and proceeds with an exposition of the clinical admin- 
istration of this gas. The complications and indications and contraindications are 
well set forth. Nor has he neglected to discuss the hazards in a chapter on explo- 
sions. 

The book represents, too, a review of some 200 articles bearing on the subject, 
and the experiences which have been narrated in the use of the gas in some quarter 
million anesthesias. Particularly, and to the interest of the obstetrician, he brings 
out the relationship of the gas as an anesthetic in pregnancy to the elevated cardiac 
output. There is an excellent discussion of the relation of this anesthetic agent, 
and various types of sedation used in labor, to asphyxia of the newborn. The 
author feels that full surgical anesthesia with this agent can be produced in the 
mother without any interruption of fetal respiration. 

It is particularly interesting to note his conclusions on page 129, in regard to 
anesthesia necessary in toxemia of pregnancy. He states that cyclopropane anes- 
thesia produced no liver damage detectable by the bromosulphthalein test and that 
the kidneys show less disturbance after cyclopropane than after ether, and that the 
contractions of the gravid uterus are not altered by cyclopropane. 

Prom a review of the literature one might conclude that preoperative medication 
is not necessary in operative obstetrics conducted with cyclopropane. It is men- 
tioned that in a reported series of 400 cesarean sections under different agents, in 
94 performed with cyclopropane there was less need for resuscitation measures and 
less evidence of postoperative gas pains. Tliis book merits careful reading not only 
by the anesthetist but also by the clinician who must also judge what anesthetic 
his patient may need. 

— Philip F. Williams. 

Lewis and Hopper present a beautifully prepared monograph on Medical My- 
cology.ss The material developed during a ten-year post-graduate course in derma- 
tology', fortified by laboratory and clinical background. The illustrations are pro- 
fuse and thoroughly correlative. The book is divided into two parts: The first 
dealing with the clinical, theoretic, and experimental aspects; and the second part 
concerning the laboratoiy methods. The first part presents a review of the various 
mycoses and fungus diseases in regard to diagnosis and treatment. The second 
part presents a detailed account of the technique of the various laboratoiy studies 
necessary in mycotic diseases. The book is thoroughly documented. 

— Philip F. Williams. 

^’Cyclopropane Anesthesia. By Benjamin H. Bobbins, B.A., M.S.. M.D., Associate 
Professor of Pharmacology, A'^anderbilt University School of Medicine. The 'Williams 
and Wilkins Company, Baltimore, 1040. 

’’.An Introduction to Medical Mycology. By George M. Lewis, M.D., Associate, and 
Assistant Attending Dermatologist, New- York Post-Graduate Medical School and 
Hospital, Columbia University, and Mary E. Hopper, M.S., Assistant in Mycolog>', 
Skin and Cancer Unit, New York Post-Graduate Medical School and Hospital, Colum- 
bia University. The Year Book Publishers, Inc., Chicago, 111., 1939. 
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la tins book, Synopsis of Operatme Surgery, *o Mobley gives a concise description 
of the technique of the more common surgical procedures. The fundamentals of 
anesthesia, postoperative care, and general considerations of surgical technique, 
hemorrhage, shock, drainage, and other pertinent topics are briefly, yet clearljq 
presented. 

An excellent compendium for revievf, a well-illustrated guide for technique. 

— Philip F. Williams. 

Tliis brochure. Youth Loolcs at Cancer, *1^ is offered bj- the Westchester Cancer 
Committee of the American Society for the Control of Cancer, as a part of a 
general effort to educate the public in regard to this disease. The leaders of this 
Committee feel that through the use of the educational efforts depicted, such as 
field and laboratory work, motion picture films and technical exhibits, young people 
may be interested in the biologic aspects of the subject at an age when emphasis 
may be rendered without accompanying fright. To those who are interested in the 
campaign against cancer through education of the laitj', this booklet should pro- 
vide much valuable information. 

— Philip F. Williams. 


Surgery. By H. E. Mobley, M.D.. T.A.C.S. Chief of Sur- 
pow.. s Hospital, Morrilton, Arkansas. 360 pages, 339 illustrations 39 

colored Illustrations. The C. V. Mosby Company, St. Louis, Mo.. 1940. 

Inc^Brookvnie'^N.^LrS Westchester Cancer Committee. Brookville Pri 


'ress. 
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Endocrinology 

Hamblen, E. O.: Clinical Correlates of Functional Uterine Bleeding, South M. J. 

32; 308, 1939. 

While there is a tendency for the incidence of bleeding irregularities to “peak” 
during adolescence and the climacteric, an association of these with puerperal re- 
covery and also with surgical and roentgenotherapeutic procedures results in a more 
even distribution of frequency among the different age groups. There is a strik- 
ingly low incidence among colored women. No general correlations exist between 
menarehal and menopausal ages and irregularities of bleeding. Parity apparently 
predisposes to their development. Fertility is lowered definitely by their existence. 

The subjective symptomatology^ of patients with irregularities of flowing is 
varied: obesity and headache are common symptoms; dysmenorrhea is relatively 
infrequent. Gynecologic abnormalities and disease are encountered frequently in 
these patients. 

In over 50 per cent there are one or more pliysical signs suggestive of endocrine 
disease. The greater portion of these signs is related to lowered function of the 
th}’-roid or of the ovaries. Little roentgenologic evidence of pituitary^ disease is 
encountered. 

Most functional bleeding occurs from estrogenic endometriums, although any 
type of irregular bleeding may be associated with any of the normal or abnormal 
endometrial patterns. Excessively proliferated estrogenic endometriums occur most 
frequently in conjunction with climacteric menometrorrhagia. Various degrees of 
progestational proliferation are encountered commonly in the endometriums of pa- 
tients having less severe irregularities. There are no irregularities which are pe- 
culiarly' characteristic of the classical sex endocrine syndromes, except for that of 
hypo-ovarianism, in which amenorrhea and oligomenorrhea are common. Studies of 
the metabolism of progesterone in various types of irregularities hy determinations 
of sodium pregnanediol glucurouide have indicated that the endometrial pattern 
from which bleeding occurs cannot be used reliably as an indicator of the func- 
tional level of the corpus luteum. 

J. P. Greenhill . 

Mocquot, F., and Palmer, B.: The Temperature Curve and Hormonal Actions in 

Gynecology, Presse med. 48: 305, 1940. 

The authors maintain that the interrelating anatomic and physiologic phenomena 
which constitute the genital cycle can be interpreted, aside from menstruation, by 
some clinical manifestations apparent in the normal state, but capable of attaining 
more pronounced patterns in pathologic situations. Variation of the thermal curve is 
one of these manifestations. It shows a more or less regular periodicity', duration, 
constancy', and chronologic uniformity' with various incidents and accidents during 
the genital cy'cle. These recorded thermal variations are important adjuncts to the 
diagnostic armamentarium of the hormonal status. Thermal variations make easier 
the diagnosis, classification, and treatment of certain pathologic conditions. 
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tensity is, surprising!}'-, greater than the adult sounds (Fig. 6). However, the 
ear must operate close to the lower threshold of audibility and in extreme cases 
is incapable of detecting the sounds (9 in this series). Through the ordinaiy 
stethoscope, tlie acuity of hearing at low frequencies is obviously one essential 
requirement in obstetric auscultation, according to Williams and Dodge.re 

FETAL RHYTHM AND RATE 

The rhythm, as in the adult, is constantl.v changing but in all it seems to be of 
.sinoauricular origin. The heart rate is variable and in some eases this is ex- 
treme, as in Fig. 6 it varies from 92 to 150. For the series of 52 tlie fetal heart 
rates range from 124: to 163. In two eases the first sound is reduplicated as 
shown in the stetliogram (for example Fig. 7), but in the disc recordings, tliese 
give the impression of a presystolie gallop. 

DURATION OP PETAL SYSTOLE AND DIASTOLE (VENTRICULAR) 

The identification of dia.stole and sy.stole is not as difficult as it seems, for 
diastole is nearly always the longer silence and the first sound is practically 
alwaj's wider than the second. By slowing the revolutions of the turntable when 
reproducing the recordings, the sounds and silences, due to the slow rate of re- 
production, can be more easily analyzed. 

It is difficult at times to know just where the sj'stole begins, for as the auricu- 
lar element of the first sound moves forward into the presystolie .space it may 
separate from the first sound and become the presystolie third sound. If it is in- 
cluded in the duration of the systole, this greatly increases the duration of the 
systole graphically, even though the ventricular systolic contraction is really 
shorter. 

The length of both systole and diastole is constantly changing though di- 
astole is the more variable. As the heart rate decreases, both increase in dura- 
tion, systole proportionately less than diastole. For example, in Fig. 6, when 
the fetal heart rate is 150 per minute, s3'stole occupies 0.18 and diastole 0.23 
second while, when the rate is 92, systole is 0.23 second in length and diastole 
is as great as 0.53 second (one complete cardiac cycle is 0.75 second and this is 
at a rate of 80 per minute). 

In this series the sj'stolic phase varies from 0.16 to 0.23 second, while the 
diastolic ranges from 0.17 to 0.53 second. 

In one case (Fig. 3) diastole is shorter than sj'stole; in two cases diastole and 
sj'stoie are equal, but in the rest of the series diastole is the longer of the two. 

All measurements were made on stethograms which were exposed at a rate 
of 50 mm. per second, although in the illustrations the rates are alwaj's 25 mm. 
per second. 

These measurements are not in agreement with those given by Whiteso (number 
of heart rates measured and age not given), who states that in the human heart 
the duration of systole and diastole is approximately as follows; 

At rate of 90 systole is 0.32 and diastole 0.34 second. 

At rate of 100 sj-stole is 0.30 and diastole 0.30 second. 

At rate of 120 sj-stole is 0.28 and diastole 0.22 second. 

At rate of 150 systole is 0.23 and diastole 0.17 second. 

In this series of 52 cases in onlj’’ one fetus is the sj’stole longer than diastole, 
and in this the heart rate i.s 163. All fetal heart rates, with t-wo exceptions, are 
over 130 per minute, while one varies from 92 to 150. 

Also these measurements do not agree -with those given by Boonezi who find.s, 
in children at the rate of 126, sj’stole (0.24) and diastole (0.24) are equal; bet-umen 
126 and 180 systole is always of greater duration and below 126 diastole is al- 
ways of greater length. However, it must be stated he starts the measurement of 
systole in line with about the middle of the ascending limb of the E-wave in the 
electrocardiogram which is taken simultaneously -with the stethogram. 
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tumor. Blood studies showed only a moderate increase in the amount of circulating 
estrin. The endometrium was that of a sexually mature adult, with prominent, 
dilated endometrial glands. An interesting feature of the chemical analysis of 
this tumor was that 40 per cent of the tumor was composed of lipoids. The authors 
feel that tumors associated with marked clinical signs of hormone production con- 
tain large quantities of lipoids. After removal of the tumor there was incomplete 
retrogression of the secondary sexual characteristics. 

WiLLiAjr Berman 

Baruk, David, Racine, and Milo. Leiiret: rolliculin Psychoses and Circulatory 
Disturbances (Experimental Study on the Action of Folliculin upon the Cere- 
bral Circulation), Pressc med. 48; 281, 1940. 

The authors review the role of h 3 'perfollieulinism iqion the psj'che and 
discuss the varying degrees ’of mental changes occurring from the minor vasomotor 
manifestations to the more marked major psj'choses. 

Experimentallj’ they exposed the cerebrums of rabbits and monkeys to direct 
observation bj' a metliod described b}”- both Riser and Villaret and others. Both 
oilj^ and water solutions of folliculin were used and both types produced the same 
response, although the response to the aqueous solution was more rapid. 

Thej’ found that folliculin injection into the animals produces a distinct diffuse 
vasodilatation of the cerebral circulation effective upon both large and small vessels. 
The brain appears congested while the vessels seem turgid. Biops.y specimens of 
the brains reveal distinct increase in vascularitj- as opposed to specimens from 
control animals. 

CeAIR E. FOLSOJtE 

Maranou, Richet, Pergola and Lesueur: Secondary Tetany from Hyperfollicu- 
linemia, Ann. d’endocrinol. 1: 142, 1939. 

The authors are of the opinion that other endocrine influences, distinct from the 
parathjwoid, can also be pathogenic in the development of the tetanj* sjmdrome. 
Thej' cite 4 cases of tetanj' induced by excessive folliculin, two of them being males. 
Both of these males had a follieulinemia. 

Case 2 was a jmung man of 20 j’ears who had been operated upon at the age 
of IS for the reduction of a bilateral ciyptorchidism. There were found 800 I.TJ. 
of folliculin x^er 1000 c.c. of uriue. He developed a latent tetany with paroxj'smal 
crises. Marked relief followed testosterone propionate treatment. 

Case 3 was a male of 49 j'ears who had chronic and paroxysmal tetany. It was 
determined that there were 150 to 300 I.U. of folliculin per 1 liter in the urine. 
Testosterone treatment caused the tetanj' to disappear. 

Both female patients presented a tetanj'. In Case 1 the patient experienced 
a severe and tj'pical tetany crisis when folliculin was accidentally given intra- 
venously. The patient in Case 4 secured marked relief from premenstrual tetanj' 
with the combined treatment of luteal and testicular hormones. 

The authors believe the hj'pothesis best explaining this correlation is that ex- 
cessive folliculin maj' directlj' modifj' the calcium metabolism bj' reducing para- 
thj'roid secretion. 

Clair E. Eolsomb 

Ramos, Alberto Peralta; The Quantitative Analysis of Folliculin as the Basis of 
Clinical and Therapeutic Orientation in G-ynecology, Presse mdd. 48; 270, 1940. 

The author summarizes the known phj’Siologic facts of folliculin and its inter- 
relationships with other hormones. He believes that blood and urinarj' folliculin 
levels must be known to treat correctlj' the functional hemorrhages, and in par- 
ticular those occurring in jjubertj' and menopause. 

Six elaborate charts are presented in the paper. In Charts 2 and 3 it is noted 
where the author indicates that folliculin is released to act directlj' upon the "sexual 
center of the diencephalon.” 
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The writers advise that rectal temperatures he taken daily, at seven in the morn- 
ing and five o’clock in the afternoon. The same clinical thermometer and the ex- 
act time of temperature taking are important as the variations of the thermal curve 
seldom exceed 2/10 to 4/10 of a degree. To establish the norm for each individ- 
ual three months of temperature readings are adequate. 

Claiu E. Folsome 

Turpin, Wm. E., Chassagne, P., and Lefehvre, J.: Prepubertal Megalothymla. A 

Planimetric Study of the Thymus During the Growth Period, Ann. d ’endocrinol. 

1: 358, 1939. 

The authors using the recently developed planigraphic technique studied the 
thymus gland in 82 children, 35 boys and 47 girls. The children’s ages varied 
from 2 to 15 years. 

The writers state that the planigraphs obtained in the study demonstrate an in- 
creasing volume of the thymus during the growth period of the child. The maxi- 
mal volume is reached at the time of puberty and warrants terming the clinical 
entity, as “prepubertal megalothymia. ” The maximal increase occurs later in boys 
than in girls and this difference is particularly striking in opposite sexed twins. 

The prepubertal megalothj^mic shadows disappear one or two years following 
puberty. 

The authors describe this new technique in excellent detail and the article is 
well illustrated with graphs, charts, and 10 photographs. 

Clair E. Folsome 

Westman, Axel: Differential Diagnostic Problem in Virilizing Diseases of Women, 

Acta obst. et gynee. Scandinav. 19: 455, 1939. 

Westman reports three cases of pronounced symptoms of virilism. The first case 
was a marked Cushing type with very round face and considerable obesity of the 
breast and abdomen, while the extremities were thin. The patient also showed 
a strong growth of beard, numerous striae formations, increased blood pressure, 
and signs of marked osteoporosis. The ovaries were atrophic, and the patient was 
suffering from amenorrhea. X-ray treatment of the pituitary body led to a partial 
improvement. 

The second case resembled the first, but striae formations and osteoporosis were 
not present. A large suprarenal adenoma Avas found on the right side and was 
extirpated. The third case presented a virile hirsute type. The patient had a 
deep bass voice. She suffered from amenorrhea, and a marked hypertrophy of the 
clitoris was present. The distribution of fat, on the otlier liand, ivas normal. No 
increase of blood pressure Avas present, nor changes in the skin. One of the 
ovaries was the seat of an arrhenoblastoma and one suprarenal was markedly 
enlarged. After the ovarian tumor had been removed, the growth of hair decreased, 
particularly in the face, and the menstruation became normal. The change in the 
voice remained, however, as did also the hypertrophy of the clitoris, and it is 
debatable whether this should not be considered to be due to an excessive func- 
tioning on the part of the enlarged suprarenal gland. 

The cases illustrate the diagnostic difficulties in discovering the cause of virilism 
in women. Similar pictures of symptoms may be caused by tumor formations 
either of the pituitary body, the suprarenal glands, or the ovaries. 

J. P. Greenhill 

Stabler, Frank, and Thomson, J. Greig: Granulosa-Cell Tumour with Precocious 

Sexual Development in a Child Aged Six, J. Obst. & Gynaec. Brit. Emn. 47: 

199, 1940. 

The authors report a case of a child aged six years and tAvo months Avho de- 
veloped signs of sexual precocity, followed by marked vaginal bleeding. Examina- 
tion revealed an abdominal tumor which on laparotomy proved to be a left-sided 
ovarian cyst. On microscopic examination it was found to be a granulosa-cell 
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the psychic difficulty of this group was unusually improved. In all three cases 
of pubertal hemorrliages the results were excellent. In the 26 cases of adult women 
with dysmenorrhea only those with concomitant menorrhagias obtained the most 
direct results. No figures are given relative to this group. In 11 cases of sterility, 
on the basis of endocrine imbalance, S liad primary sterility and but 1 became preg- 
nant, while one of the 3 secondary sterility patients became pregnant. 

In all 7 instances menopausal bleeding was easily controlled by gonadotropic 
hormone althougli 2 of these patients underwent subsequent laparotomy. The 
authors also treated 1 patient with eczema of tlie face and hands associated with 
hypoestrination ; 2 patients with habitual abortion; 3 patients with pruritus vulvae 
and 2 uitli menorrhagia on the basis of cj'stic ovaries. All of this latter group 
obtained partial or complete relief from their complaints. 

The writers conclude that gonadotrophic hormone is an efficacious aid in the 
treatment of the female functional disorders. 

Claib E. Eolsome 

Fluhmann, Frederic: Biologic Characteristics of Equine Gonadotropic Hormone, 

West. J. Surg. Obst. & Gynec. 48: 63, 1940. 

The equine gonadotropic hormone was discovered in 1930 bj^ Cole and Hart. 
It occurs in high concentration in the blood of pregnant mares but is present onlj’’ 
in slight traces in the urine. Tlie biologic characteristics of this hormone show 
many properties common to the other known gonadotropes, but it appears to be an 
entirelj’’ new entity. It probably is not a product of the hypophj'sis but another 
‘ ‘ pregnancy hormone. ’ ’ 

The exact effect of this equine hormone on the liuman ovary is not definitely 
known. Davis and Koff claimed to liave produced ovulation in 16 out of 36 women. 
But such effectiveness is doubted by others, by Hartman on the basis of extensive 
experiments on monkeys. Clinically, the hormone has been employed in the treat- 
ment of amenorrhea, sterility, metropathia hemorrhagica, etc. Some of the reported 
results are surprising, tlius as Hall’s who found that 24 out of 43 sterile women 
became pregnant following this treatment. 

The author’s clinical experience in 15 patients so far has not been at all en- 
couraging. Further extensive observations will be required to determine the correct 
selection of cases, proper dosage, and most favorable time of administration. 

Hugo Ehrenfest 

Varangot, J.: Endocrine Therapy of the Dysmenorrheas, Presse med. 48: 220, 

1940. 

The author used hormonal therapy in treating 27 cases of dysmenorrliea. Twenty 
of these patients were followed a sufficient time to permit conclusions. Nine of 
this latter group had primary dysmenorrhea. 

Massive folliculin tlierapy gives satisfactory results in cases of dysmenorrhea 
due to uterine hypoplasia. The author has not liad sufficient experience with tes- 
tosterone to warrant an opinion of its efficacy. Last, progesterone gives excellent 
results in primary dysmenorrhea, if used in sufficiently large doses (20 to 25 mg. 
progesterone, 4 to 5 times, in tlie week preceding the period). 

Clair E. Folsojie 

Dick, M., and Hooker, 0. W.: Absence of Acute Effects of Sex Hormones, J. Lab. 

& Clin. Med. 25: 33, 1939. 

Six young adult dogs were studied under morphine-sodium barbital anesthesia. 
After intravenous injection of sex hormones, heart rate, blood pressure, and respi- 
ration were recorded and followed for periods up to six hours in both intact and 
castrate animals. No significant alterations were noted following injection of 50 
mg. of testosterone propionate, 50,000 1. U. estradiol benzoate, or 400 I. U. of 
theelin. 


B. J. Weissjian 
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Eamos concludes that estrogen therapy should be used conservatively; that the 
correlation of the clinical symptomatology with the curves of folliculin constitute 
the most important fundamental for diagnosis and treatment in gynecic endocrine 
dysfunction. 

Clair E. Folsome 

Chiray, M., Mollard, H., and Diiret, M.: Asthma and Disturbances of the Ovarian 

Endocrine Secretions, Presse med. 48: 201, 1940. 

Clinical evidence that there exists a relationship of altered ovarian activity to 
certain asthmatic cases can be placed in three categories: In one group the periods 
of the patients are normal and they note increased asthmatic attacks occurring 
in the premenstrual period; in a second group the asthma appears during manifest 
menstrual disorders and has an apimrent predilection during amenorrheic episodes; 
last, there are those late cases of asthma which first occur with the onset of the 
menopause. Because of these facts one can describe those cases of asthma which 
are coexistent with rhythmic cycles or associated with menstrual disturbances, as 
ovarian asthmas. 

.The authors discuss 3 cases of ovarian asthma. In each the asthma was exacer- 
bated during the inter- or premenstrual period. All 3 patients obtained excellent 
relief from repeated testosterone injections (10 mg.) in the premenstrual period 
and the writers conclude that in these cases the ovarian asthma was due to hyper- 
folliculinemia. 

Clair E. Folsome 

Heller, C. G., and Heller, Emily F.: Gonadotropic Hormone; Urine Assays of 

Normally Cycling, Menopausal, Castrated, and Estrin Treated Human Females, 

J. Clin. Investigation 18: 171, 1939. 

Urines from 66 menopausal women were assayed by them for gonadotropic 
potency. It was found that their potency was not related to the presence or absence 
of symptoms, age, hysterectomy, or the involution. No difference in gonadotropic 
potency was found between menopausal women with symptoms and senile women, 
castrated women or menopausal women without symptoms. Urinary gonadotropic 
concentration was low in women with regular normal menstrual cycles, high in 
menopausal women in whom cycles had ceased, and intermediate in menopausal 
women with irregular cycles. Estrogen treatment alleviated the vasomotor symp- 
toms of 15 menopausal women but failed to reduce concurrently their gonadotropic 
potency. Continued estrogen therapy caused a slight reduction in potency, but 
failed to suppress it by significant amounts. 

J . P. Greenhill 

ES'gby, E. B.: Urinary Prolan Excretion during a Menstrual Cycle, J. Lab. & 

Clin. Med. 25: 687, 1940. 

The urinary prolan excretion of a normal woman was determined daily for one 
month, on the first morning specimen, using ovarian and uterine weights of imma- 
ture rats as indicators. Prolan was found on the fifteenth and sixteenth days 
prior to the next menses. 

Hugo Ehreneest 

Contamin, B., and Leraillez, F.: The Clinical Use and Therapeutic Eesults from 

Gonadotrophic Hormone, Presse med. 47: 1660, 1939. 

Sixty women with gynecologic disorders were treated with gonadotrophic hor- 
mone. Gonadotropes of both serum and urinary origin were used. The treatment 
was uniform in that 5 to 6 intramuscular injections, one every forty-eight hours, 
were given, starting the second day after the end of the period and repeated each 
month for three montlis. 

Six of seven patients with seeondarj' amenorrhea had resumption of normal 
menses. Five of S cases of juvenile primary dysmenorrhea were made better and 
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Tlie injection of dietliylstilbestrol, 0.25 ing. per week, for several months, pro- 
duced a uterine fibrosis much less important than that inducted by the 1 mg. per 
week dose of estradiol benzoate. Dietliylstilbestrol caused marked cystic hyper- 
plasia of the uterine mucosa. 

Claik E. Folsojie 

Weed, J. C., and Collins, C. G.: The Treatment of Infant Vulvovaginitis with 

Estrogenic Hormone, South. M. J. 32: 1000, 1939. 

The introduction of estrogenic hormone simplified treatment of infantile vulvo- 
vaginitis and improved results. Of the three methods of administration, the oral 
requires at least four times the dose of the hypodermic. Vaginal suppositories 
have in their favor: (1) Ease of administration, an important factor in children; 
(2) efficient, direct action; and (3) the possibility of home treatment. Further- 
more, such undesirable side effects as breast enlargement and congestion of the 
vulva that accompany hypodermic administration of the estrogens were not ob- 
served in this series treated by suppositories. 

Estrogenic hormone causes an increase in the thickness of the stratified, squamous 
epithelium from the six to eight cell laj'ers of the infant vaginal mucosa to the 
fifteen to twenty cell layers of the adult structure, with cornification, increase of 
gljxogen desposits, and lowered surface pH. In gonococcal vulvovaginitis histologic 
changes in the mucosa are accompanied by an alteration in the character of the 
discharge: from an excoriating, greenish one to a thick, creamy exudate contain- 
ing many saprophytic gram-negative organisms with gram-positive rods, and few 
or no pus cells. 

This report is based upon 23 cured cases of gonococcal vulvovaginitis with ade- 
quate follow-up. It is recommended as a preliminary measure to treatment that 
all patients be examined reetally in order to rule out tlie possibility of foreign 
body. Cleansing of the vulva witli soap and warm water by the mother twice a 
day was employed by the gynecologic and pediatric services. The urologic service 
in addition used vaginal irrigations of weak potassium permanganate at each office 
visit. This procedure was not thought to have any particular value. 

Actual treatment consisted in the nightly insertion of vaginal suppositories con- 
taining 1,000 international units of estrogenic hormone for IS to 24 doses. Ex- 
perience showed that 18,000 units was a minimal dose. The results of weekly 
vaginal smears served to indicate whether additional therapy was necessary. For 
release, four negative smears were required and follow-up examinations were made 
one and two months later. Of the series, there were 6 recurrences which required 
additional therapy. One resistant case was found to have a urethritis, and sup- 
plementary sulfanilamide tlierapj' was given. A small hymenal opening prevented 
insertion of the suppository in a few cases, and it was necessary to pass a Kelly 
endoscope. 

Arnold Goldberger 

Huet, J. A., Comte, K. J., and Hershberg, A. D.: Diethylstilbestrol, the Synthetic 

Estrogenic Substance, Gynecologia 38: 517, 1939. 

The authors used stilbestrol in 46 cases and found the drug to be useful in cases 
of infantilism of the sex organs, in certain cases of oligomenorrhea and dysmenor- 
rhea, in functional disturbances of the menopause and in some instances of hy- 
pophyseal-ovarian dj’sequilibrium. In the cases of menstrual disturbances success 
was observed in 77 per cent, and in the menopausal cases the incidence of relief 
was S2 per cent. Disagreeable symptoms such as nausea and asthenia occurred in 
10 per cent of the case.s, but they were serious in onlj’ 3 per cent. 

The authors are enthusiastic about stilbestrol, because it is effective by mouth 
and it is cheap. However, as with all medication, an accurate diagnosis must be 
made before it is prescribed. 


J. P. Greeniiill 
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Deanesly, Ruth: Depression of Hypophyseal Activity hy the Implantation of 

Tablets of Oestrone and. Oestradiol, J. Endocrinol. (London) 1: 36, 1939. 

The author implanted estrone tablets, 2.25 to 16 mg.j and estradiol tablets, 11.8 
to 16.5 mg., under the skin of normal male mice and rats of varying weights and 
permitted the tablets to remain subcutaneously for 10 to 270 days. 

This treatment, like continued injections of estrogens, causes inhibition of some 
of the functions of the pituitary gland. It leads to marked depression of the 
growth rate, loss of fertility, shrinkage of gonads and accessory organs, and en- 
largement of the adrenals and pituitarj’- gland. These changes, studied in detail 
during recovery period, were reversible after removal of the estrone or estradiol 
tablets. 

Three rats with estradiol tablets implanted for 270 days developed tumors of 
the pituitary gland, which would probably eventually have proved fatal. 

The author includes records showing the rate of absorption of the tablets. 

Clair E. Folsome 

Herrnberger, K.: The Influence of Estrin on the Vaginal Epithelium of Young 

Girls, Arch. f. Gynak. 167: 506, 1938. 

The author used estradiol benzoate in the treatment of gonorrheal vulvovaginitis 
in a group of 82 girls ranging in age from 6 months to 12 years. This form of 
hormone therapy is most efflcacious, depending upon the stimulation and produc- 
tion of a mature vaginal mucosa. This maturation can be brought about in ap- 
proximately 17 days, following a single intramuscular injection of 10,000 units of 
estradiol benzoate and follows such an injection in every instance. The’ optimum 
dosage, that is the least amount of hormone necessary for the maintenance of such 
epithelial maturation without the production of pathologic changes in the uterus 
and ovaries, was found to be 1,000 units of the alcoholic solution of estradiol ben- 
zoate given daily. Such daily minimal doses have no effect upon ovary or pituitary 
in the vast majority of instances. In the very occasional patient in whom pituitary 
or ovarian changes are produced no harm is done, first because such reactions are 
reversible and second because they tend to disappear when the medication is stopped. 

Ralph A. Reis 

Sharpey-Schafer, E. P., and Schrire, I.: Effect of ©estrogens on the Urinary 

Volume, Lancet 2: 973, 1939. 

In a group of 14 hospitalized patients, on a controlled diet, the daily injection 
of 100,000 I. B. U. of estradiol benzoate for ten days did not result in a change 
in urinary output. The group of patients included 3 men, 3 normal menstruating, 
6 postmenopausal women, and two castrate women. 

Gael P. Huber 

Moricard, R., and Simard, R.; Comparative Study on the Activity of Oestradiol 

Benzoate, Vitamins A and C, and Diethylstilhoesterol in Experimental Fibro- 
matosis, Ann. d’endocrinol. 1: 399, 1939-1940. 

The authors demonstrate that it is possible to produce fibromas in the female 
guinea pig by continuous intraperitoneal injections of estradiol benzoate, 1.0 mg. 
per week for four months. The fibromas can also be produced by intermittent 
treatment, provided the total dose of estradiol treatment remains the same. 

Vitamin A (3 mg., 5000 I. U., per week intraperitoneally) , when added to the 
estradiol benzoate did not appear to modify the production of fibrous neoplasms 
uterine or abdominal, while the addition of vitamin C (100 mg., 2,000 I. U., per 
week intraperitoneally) to the estradiol benzoate accentuated the formation o/new 
growths. 
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cases; (4) restoring tlie normal condition of the vulva and vagina in senile atro- 
phic vaginitis; (5) relieving the pain of dysmenorrhea; and (6) inliibiting lacta- 
tion. 

Toxic effects (particular! j’ nausea and vomiting), although not severe, developed 
in 21.6 per cent of patients treated with stilbestrol dipropionate and 4.5 per cent 
of cases treated with hexestrol. Toxic symptoms are more likely to develop when 
large doses are given. They also tend to disappear if treatment is persisted in. 

Carl P. Huber 

Lipschutz, Alexander, and Vargas, Luis Jr.: Tiunorigenic Powers of Stilboestrol 
and Follicular Hormones, Lancet 1: 541, 1940. 

The authors corroborate their previous report that stilbestrol has a much greater 
tumorigenic effect than the natural estrogenic substances (estradiol and estrone). 
In the guinea pig, 100 to 200 mg. of estradiol per injection is necessary to produce 
a reaction comparable to 3 to 10 mg. of stilbestrol per injection. As much as 3 to 
10 mg. of stilbestrol given three times weekly for about three months is necessary 
to develop uterine and extrauterine fibroids in the guinea pig. The tumorigenic 
action of small doses of stilbestrol is, however, less than that of similar doses of 
esterified estradiol (monobenzoate and dipropionate). The guinea pig uterus in- 
creases beyond the normal weight more rapidl}' with stilbestrol than with the free 
natural estrogens. This is tentatively explained by an inability of the organism 
to inactivate stilbestrol as rapidlj' and effectively. Uterine bleeding in the guinea 
pig is more frequent with stilbestrol than with the natural estrogens, but not more 
commonly encountered than with similar quantities of the esterified hormones. 

Carii P. Huber 

McLellan, Archibald: Eesponse of Non-Gravid Human Uterus to Posterior- 
Pituitary Extract and Its Fractions Oxytocin and Vasopressin, Lancet 1: 919, 
1940. 

Sixty records were obtained from 43 normal nonginvid women during various 
stages of the menstrual cycle. All were in the reproductive age group and 34 had 
home children. Uterine contractions were recorded following the insertion of a small 
bag. The uterus was found to respond to posterior pituitary extract immediately 
before and during menstruation and in the early interval phase of the cycle. Con- 
tractions of the nongravid uterus are produced by vasopressin but not at all by 
oxytocin. 

C^tRL P. Huber 

Hohlweg: The Corpus Luteum Hormone Effect of Desoxycorticosteron, Zenti'albl. 
f. Gynak. 63: 1143, 1939. 

The writer found that desoxycorticosterone produces a corpus luteum hormone 
effect in infantile rabbits prepared with estrin. However, this substance has only 
one-tenth the effect of progesterone and not one-half as claimed by Hoffmann. In 
castrate infantile rabbits, positive uterine reactions could not be obtained even 
with 80 mg. of desoxycorticosterone. The author could not produce a secretory 
endometrium in a single case even with much larger doses than were used by 
Hoffmann. 

J. P. Gkeenhill 

Vautrin, Guillermo: Hormonal Treatment of Uterine Hyperkinesia with the 
Corpus Luteum Hormone, Eev. med. cubana 51: 1, 1940. 

\autrin used the hormone of the corpus luteum as a sedative for uterine con- 
tractions in certain muscular kinesias or hypertonic conditions of the uterus in 
labor. He believes that successful dosage is neither in “drops nor in pitcherfuls,’’ 
but in the proper amounts. It fluctuates between 10 and 20 mg. The route of 
introduction used was the intramuscular one. A belladonna derivative must be used 
in conjunction with the progesterone, if hyperkinesia is accompanied by cervical 
spasm. 
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Pelding, S., and M011er-Christensen, B.: Clinical Experience with Diethylstil- 
hoestrol, Acta obst. et gynec. Seandinav. 19: 3S7, 1939. 

After a short account of the biologic characteristics of Diethylstilbestrol, the 
writers report results obtained with the substance in 45 patients with ovarian de- 
ficiency symptoms and 10 patients with hypoplasia of the uterus. They conclude 
that the drug has proved to be on a par with estrone preparations. In about one- 
sixth of the patients, it caused nausea and vomiting, in some cases to such a degree 
that the treatment had to be suspended. 

J . P. Greenhill 

Wenner, Robert, and Joel, Karl: Stilboestrol and Anhydro-Oxyprogesterone, Lan- 
cet 2: 688, 1939. 

The effect of stilbestrol and anhydro-oxy-progesterone on a patient who was 
thirteen years postmenopausal and on 8 women castrated by x-ray therapy was 
studied; 25 mg. of stilbestrol by mouth or 15 mg. by intramuscular injection were 
required to produce proliferation of a resting or atrophic endometrium. Cystic 
glandular hyperplasia could be produced by 50 to 60 mg. given by mouth. The 
administration of 220 to 300 mg. of anhydro-oxy-progesterone produced progesta- 
tional changes in the proliferated endometrium and resulted in the occurrence of 
a menstruation. In two of the patients fatigue, general weakness, and nausea, 
with vomiting in one ease, appeared as side effects after stilbestrol administration. 
No secondary symptoms appeared after the administration of anhydro-oxy-pro- 
gesterone in doses as high as 25 mg. Lactation was either prevented or inhibited 
in 20 women by 5 to 15 mg. of stilbestrol by mouth. In six of these cases admin- 
istration of 5 to 10 mg. in a single dose during the twenty-four hours after de- 
livery prevented the onset of lactation. In 14 cases stilbestrol was given to inhibit 
established lactation with satisfactory results in all but two cases. Smaller doses 
were effective in preventing lactation than in inhibiting established milk secretion. 
Doses greater than 20 mg. were not given. 

Carl P. Huber 

Lorenzetti, Filiberto: Observations on tbe Therapeutic Properties of Dietbylstil- 
bestrol, Gynecologia 6: 89, 1940. 

The writer has used the drug in a small series of 20 cases. 

One patient was relieved of pruritus vulvae following biiveekly injections of 0.5 
mg. with a total dosage of 4.20 mg. Pour patients having menopausal symptoms 
all reported relief although one patient experienced gastric disturbance with its 
use. Two patients wdth oligo- and hypomenorrhea with associated primary dys- 
menorrhea obtained relief from stilbestrol. 

Stilbestrol used during the first six days of the puerperium in 7 cases after 
premature delivery of stillborn fetuses prevented lactation. 

In 5 cases of surgical menopause the drug relieved vasomotor symptoms, but 
one patient in this group experienced nausea. 

The author concludes that stilbestrol is a valuable addition to gynecologic therapy 
and particularly in patients presenting subestrogenic levels and in those requiring 
substitutional treatment during the menopause. 

Clair E. Folsome 

Bishop, P. M. F., et al.: Oestrogenic Properties of Stilbestrol Dipropionate and 
Hexoestrol, Lancet 1: 629, 1940. 

Stilbestrol dipropionate and hexestrol have estrogenic properties similar to those 
of stilbestrol so far as they are capable of; (1) Inducing uterine hemorrhage in 
cases of amenorrhea; (2) relieving the symptoms of the menopausal sj'ndrome; (3) 
leading to the appearance of cornified cells in the vaginal smear in menopausal 
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The author favors the proph}’lactic rather than the curative use of progesterone 
and prefers small doses frequentlj’^ repeated to a few large doses. In Ins two 
cases he had difficulty in delivering the placenta. He attributes this to excessive 
growth of villi at the time of nidation, as the result of the progesterone. 

J. P. Greekhili, 

Eubinstein, H. S.: The Eationale of the Use of Testosterone Propionate in 
Punctional Uterine Bleeding and Dysmenorrhea, J. Lab. & Clin. Med. 24: 
1026, 1939. 

Testosterone propionate in adequate dosage -will relieve functional uterine bleed- 
ing and dj'smenorrhea. 

Ovulation is suppressed bj' repeated injections and the chemical similarity be- 
tween this substance and progesterone may e.xplain its progesterone-like effect. 
The amenorrhea following injection of large doses of testosterone propionate is 
probably due to the inhibition of the pituitary gland with a suppression in output 
of pituitary gonadotropic substance. With tlie diminution of estrogenic concen- 
tration, uterine relaxation is produced and tliis cl)ecks the continuation of the 
interval endometrium, and this in turn checks bleeding and pain. 

; W. B. Serbin 

Pierra, L. M., and Erlande, G.: The Place of the Male Hormone in Gynecology, 
Eev. frang de gynec. et d’obst. 35: 97, 1940. 

The authors have used the male hormone in four types of female disturbances: 
congestive disturbances associated with ovulation, clironic mastitis, simple pre- 
menstrual congestion of the breasts, and fibroids of the uterus. 

In a series of 12 women with ovulation pain only two were definitely relieved 
by testosterone propionate. On the other hand, 11 of 14 women with simple pre- 
menstrual mammary congestion were helped bj- testosterone. In eases of fibroids 
of the uterus, the male hormone produced cessation of excessive bleeding in the 
7 eases in which it was used. However, in only 3 cases was there an apparent 
diminution in the size of the neoplasms. 

J. P. Gkeenhill 

Kenny, Meave, and King, Earl: Effect of Prolactin on Lactation in Nursing: 
Women, Lancet 2: 828, 1939. 

Two preparations of prolactin, one from ox pituitar 3 ’ and the other from sheep, 
were administered to 43 women deficient in milk secretion, selected at times during 
the period of lactation vaiying from the immediate puerperium to eight weeks 
after deliveiy. The dosage consisted of 300 Riddle units on the first and second 
daj’s of treatment, 120 units on the third and fourth daj’S, 60 units on the fifth 
daj' of treatment. No local or sj'stemic ill effects were noted. The response in 
increased milk secretion was encouraging. An increase of over three ounces of 
milk per daj' was considered a positive response. A positive response occurred 
in 74 per cent of the prolactin treated group, and in 21 per cent of a control 
group treated b.v nonendocrine methods. Depre.ssion of tlie gonadotropic function 
was not observed. The qualitj^ of milk secreted after the administration of the 
extracts was essentially the same as ttiat of the control samples. 

Cake P. Huber 

Kaijser, Kurt G.: The Effect of Prolactin on the Secretion of Milk in Women 
in the Puerperium and for the First Few Months After Parturition as Well 
as in Newborn Babies, Acta med. Scandinav. 104: Suppl. I-U, 1940. 

Kaijser tested the lactation-stimulating and lactation-maintaining action of pro- 
lactin, administered intramuscularlj-, in newL- delivered women, nursing mothers 
in whom li.vpogalactia later appeared and babies up to a few months old. Prolactin 
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As the author points out, progesterone is the antagonist of the follicle hormone 
and therefore, from the hormonal aspect, is the specific in cases in wdiich the uterus 
reacts violently to the action of the follicular-pituitrin interrelation. 

The use of the corpus luteum hormone has an advantage over morphine, because 
it is not toxic for the fetus. The sedative action of progesterone makes it the 
medicament par excellence when used in childbirth for excessively strong uterine 
contractions. If the inhibiting therapeutic action of progesterone produces uterine 
inactivity not desirable during labor, it is advisable to use pitocin (oxytocin) in- 
travenously, especially in cases of hemorrhage. 

J. P. Greenhill 

Warwick, M. H., and Parkes, A. S.: Absorption of Progesterone and Desoxy- 

corticosterone (From Tablets Implanted Subcutaneously), Lancet 1: 406, 1940. 

Experimental studies with the subcutaneous implantation of progesterone in the 
human being, goat, guinea pig, and rat reveal that from large tablets the average 
rate of absorption is about 20 per cent per month. Tablets weighing 50 mg. thus 
supply about 10 mg. per month. 

Similar studies with desoxycorticosterone implanted subcutaneously in rats re- 
vealed that the rate of absorption is about twice that of desoxycorticosterone 
acetate. Implantation of 70 mg., tablets of the free material supplies a minimum 
of 4 mg. da(ly for one month. The use of free desoxycorticosterone is therefore 
suggested wlien heavy dosage is required. 

Carl P. Huber 

Falls, Frederick H.: The Use of Progestin in Obstetrical Complications, Illinois 

M. J. 77: 180, 1940. 

The author presents both clinical and laboratory evidence to prove that the use 
of progestin in obstetric complications, such as threatened abortion, premature 
separation of the placenta, and premature rupture of the membranes, is of great 
value, for this hormone antagonistic toward uterine contractibility and uterine 
irritability. In several cases where the membranes ruptured prematurely. Palls 
was successful in preventing the onset of uterine contractions for varying periods 
of time, from a few days up to a month. In 17 cases of threatened and habitual 
abortion, 14 patiients were successfully treated witli progestin. During the past 
year he has treated successfully 9 partial detachments of the placenta, 10 premature 
labors, 1 premature rupture of the membranes, 1 placenta previa, and 2 habitual 
abortions, whereas treatment was unsuccessful in 1 habitual abortion, 1 threatened 
abortion, 2 premature ruptures of the membranes, and 1 premature separation 
of the placenta. 

Eugene S. Auer 

Beilly, Jacob S., and Solomon, Samuel: The Inhibition of Lactation Post-Partum 

with Testosterone Propionjite, Endocrinology 26: 236, 1940. 

In a group of 108 patients, the inhibition of lactation, post partum, by means 
of testosterone propionate was studied. Complete inhibition occurred in 58 per 
cent, incomplete results in 40 per cent. All the patients obtained relief from 
engorgement or distention and pain or discomfort in the breasts. Failure occurred 
in 2 per cent. 

J. Thornwell Witherspoon 

Vermelin, H.: Happy Results with Progesterone in Troubles of Nidation, Bull. 

Soc. d’obst. et de gynec. 28: 540, 1940. 

The author succeeded in preventing miscarriage in two cases of threatened abor- 
tion by means of progesterone. Pains and bleeding stopped rapidly after the 
drug was given. 
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Fig. 2. — Rate 133. Heart sounds of about equal intensity. Vibrations low in fre- 
quency first (I) 1 to 3 and second (2) 3. Systole 0.16 to 0.17, diastole 0.27 to 0.29 
second. Mother’s rate 77. PrcsystoUc third sound (n) is seen before everj- first sound 
but one. 



Pig. 3. — Rate 163. Second sound (2) of higher intensity and first (1) of lower 
frequency. Vibrations first 3 to 4 and second 1 to 3. Systole is of longer duration 
(0.18 to 0.19) than diastole (0.17 to 0.18 second). 



Fig. 4. — ^Rate 124. The second (2) is of much greater intensity and frequency. 
Vibrations first 3 to 5 and second 4 to 5. Systole 0.20 to 0.23 second. Diastole 0.25 
to 0.27 second. Mother’s rate 102. 
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is a hyiJotlietical liormone of the antei'ior lobe of the hypophysis, which is not 
prepared in a chemically pure form, but is obtained in an extract from the pituitary 
body. 

With regard to the ability of prolactin to act as a stimulus to lactation, the 
author ^s results do not definitely prove this with the dosage and the product used. 
However, increase in the secretion of milk was seeminglj" obtained in the cases in 
which the injections of prolactin were given relatively soon after parturition. 

The author believes he has introduced a new method in the field of experimen- 
tation with prolactin, in that he studied its effect on the production of witch’s 
milk in infants during the first few months of life. In a number of eases he suc- 
ceeded in demonstrating a slight increase in the glandular tissue of the infants 
and in a few eases the appearance of milk}- fluid in very small quantities upon 
mild pressure on the breasts. 

Finally, mention is made of the possibility of a quantitative and qualitative daily 
rhythm in milk secretion. 

Hot until the existence of such a rhj'thm is established and thoroughly under- 
stood will it be possible to test with any degree of certainty the action on nursing 
women of a hormone necessary for the institution and maintenance of lactation. 

J. P. GREENHIIit 
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American Board of Obstetrics and Gynecology 

In accordance with its Articles of Incorporation, the American Board of Ob- 
stetrics and Gynecology has elected Dr. Herman F. Miller of Ann Arbor, Michigan, 
and Dr. Willard R. Cooke of Galveston, Texas, as members, directors, and examiners, 
to fill the unexpired terms of Dr. Jennings C. Litzenberg and Di'. Grandison D. 
Royston, both of whom resigned on October 15, 1940, These replacements make a 
total of four changes in personnel on the Board during the past three years. 


The written examination and revdew of case liistories (Part I) for Group B 
candidates will be held in the various cities of the United States and Canada on 
Saturday, January 4, 1941, at 2:00 p.m. Formal notice of the place of examination 
will be sent each candidate several weeks in advance of the examination date. Ho 
candidate will be admitted to examination whose examination fee has not been paid 
at the Secretary’s Otfice. Candidates who successfully complete the Part I examina- 
tion proceed automatically to the Part II examination to be held in June, 1941. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Cleveland, 
Ohio, from May 28 to June 1, 1941, immediatelj'- prior to the opening of the annual 
meeting of the American Medical Association, ’ 

Application for admission to Group A (Part II) e.xaniinations must be on file 
in the Secretary’s Office not later than March 15, 1941. 

After March 1, 1942, there will be onlj- one classification of candidates, and all 
will be required to take the Part I and Part II examinations. 

The Board wishes to announce a modification of the case record ruling (elTeetive 
January 1, 1942) as it appears in the September, 1940, issue of the Board booklet. 
This ruling should read: “It is preferable that the number of residency cases 
submitted should not be more than half (25) of the total number of fifty (50) cases 
required. ’ ’ 

For further information and application blanks, address Dr. Paul Titus Secre- 
tary, 1015 Highland Building, Pittsburgh (fl), Pennsylvania. ’ 



Books Received 


GETTING READY TO BE A MOTHER. By CaroljTi Conant Van Blarcom. Re- 
vised by Hazel Corbin, general director of Maternitj' Center Association. Fourtb 
edition, 190 pages, illustrated. The Macmillan Company, New York, 1940. 

CHILD CARE AND TRAINING. By Marion L. Faegi-e, assistant professor of 
parent education, and John E. Anderson, director of Institute of Child Welfare, 
University of Minnesota. Fifth edition, revised, 320 pages, illustrated. The Uni- 
versity of Minnesota Press, Minneapolis, 1940. 

REPORT ON THE SEX QUESTION by the Swedish Population Commission. 
Translated and edited by Virginia Clay Hamilton, M.D. Published for the Na- 
tional Committee on Maternal Health, Ine. Williams & Wilkins Company, Balti- 
more, 1940. 

PHYSIOLOGY OF MICTURITION. By Orthello R. Langworthy, Lawrence C. 
Kolb and Lloyd G. Lewis, sub-department of neurology and James Buchanan Brady 
Urological Institute of Johns Hopkins University. 232 pages, illustrated. Williams 
& Wilkins Company, Baltimore, 1940. 

GYNECOLOGICAL AND OBSTETRICAL PATHOLOGY, with clinical and endo- 
crine relations. By Emil Novak, associate in gjTiecology, Johns Hopkins Medical 
School, etc. 496 pages with 427 illustrations. W. B. Saunders Company, Phila- 
delphia, 1940. 

MODERN MARRIAGE. By Paul Popenoe, general director, American Institute 
of Family Relations, Los Angeles, Calif., etc. Second edition, 299 pages. The 
Macmillan Co., New York, 1940. 

OBSTETRICS IN GENERAL PRACTICE. By J. P. Greenliill, M.D., professor 
of obstetrics and gynecology, Lo.yola University. Medical School, Chicago, etc. 
448 pages, 112 illustrations. Year Book Publishers, Inc., Chicago, 1940. 

CONTROLLED FERTILITY. An evaluation of clinic service. Bj^ Regine K. 
Stix, M.D., research associate, Milbank Memorial Fund, and Frank ' W. Notestein, 
Ph.D., lecturer in School of Public Affairs, Princeton University. The Williams & 
Wilkins Company, Baltimore, 1940. 

ETUDOS CIRURGICOS. By Eurico Branco Ribeiro, director do Sanatorio Sao 
Lucas. 219 pages, illustrated. Sociedade Editora Medica Limitada, Sao Paulo, 
Brasil. 1940. 

LA MANIOBRA ANO PARIETO-ABDOMINAL EN LOS PROCESOS AGGUDOS 
DEL ABDOMEN. Por Dr. Emilio S. Sammartino. El Ateneo, liberia y editorial. 
Buenos Aires, 1940. 

ATTAINING WOMANHOOD. By George W. Corner, M.D., professor of 
anatomy, University of Rochester School of Medicine. 95 pages, illustrated. Harper 
& Brothers, New York, 1940. 
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items of, 176, 360, 544, 924, 1087 
Gynecological Society, officers of, 179, 
725 

papers of, 727-917, 925-935. 
presidential address (Adair), 925 
Medical Association Section of Obstet- 
rics and Gynecology, officers of, 
.179, 725 

obstetrical and gynecological societies, 
roster of, 179, 725 

Analgesia, paraldehyde, and perineal an- 
esthesia in obstetrics (Fraser 
and Jones), 506 


INDEX* 


Androgenic hormones (Pluhmann), 613 
therapy in gynecologic practice, evalua- 
tion of (Huffman), 675 
Androgens (Hamblen), 618 
Androsterone (Fluhmann), 613 
Anemia hemolytica neonatorum (Wolfe 
and Nelgus), 44 

Anesthesia, ' art of (Flagg), 1071 (B. 

Kev.) 

cyclopropane (Robbins), 1074 (B. Rev.) 
history of, chapter in (Thoms), 340 
perineal, and paraldehyde analgesia in 
obstetrics (Fraser and Jones), 
506 

spinal, headaches after, explanation for 
(Vrba), 512 (Abst.) 

Anesthdsie k la Reine (Thoms), 340 
Anhydro-oxyprogesterone and stilbestrol 
(Wenner and Joel), 1083 
(Abst.) 

Announcement, 360, 361 
Anoxia, fetal heart arrhythmias due to, 
recognition and treatment of 
(Lund), 946 

Antenatal antisyphilitic therapy, evalua- 
tion of effect of, on fetal mortal- 
ity and on congenital syphilis 
(Dill, Stander, and Isenhour), 
965 

Anteron (Erving, Sears, and Rock), 695 
Anuria and oliguria, treatment of (Dieck- 
mann and Kramer), 61 
Architecture, pelvic, more recent concep- 
tions of (Caldwell, Moloy, and 
D’Esopo), 558 

Arrhythmias, fetal heart, due to anoxia, 
recognition and treatment of 
(Lund), 946 

Artificial vagina, simple method of mak- 
ing (Falls), 906 

Ascites and hydrothorax, fibroma of ovary 
with (Bomze and Kirshbaum), 
281 

fetal, obstructed labor due to (Ellison), 
1057 

Asphyxia neonatorum, treatment of, use 
of helium and oxygen in 
(Kane), 140 

Asthma and disturbances of ovarian endo- 
crine secretions (ChiraJ^ Mol- 
lard, and Duret), 1079 (Abst.) 
Atresia, congenital, of tricuspid valve 
complicated by congenital myxo- 
sarcoma of labium majus 
(Amolsch), 149 (Abst.) 
congenital, of upper two-thirds of 
vagina and cervical os with 
hematometra (Flemming and 
Kava), 296 


B 

Baldy-Webster operation by vaginal route 
(Barros), 537 (Abst.) 

Baltimore Obstetrical and Gynecological 
Society, officers of, 179, 725 

Bilateral simultaneous tubal pregnancy 
(Lee and Stone), 316 

Biochemistry of disease (Bodansky and 
Bodansky), 1070 (B. Rev.) 

Biological Symposia (Cattell), 1070 (B. 
Rev.) 

Bleeding, frequency and etiology of 
(Ward), 159 

uterine, functional, clinical correlates of 
(Hamblen), 1076 (Abst.) 

; October, pp. 545-726 ; 


XT PP. 1-180 ; August, pp. 181-360 ; September, pp. 361-544 

^November, pp. 727-924 ; December, pp. 925-1106. 
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Bleeding, uterine — Cont’d 

in last trimester of pregnancy (Wal- 
lace), 128 

induced by progesterone (Zondek, 
Hozin, and Vesell), 391 
Blood, compatible, transfusion of, renal 
insufficiency following (Brain- 
ard), 142 

in pregnancy, composition of (Ramsay, 
Thierens, and Magee), 355 
(Abst.) 

paraldehyde in, concentration of, follow- 
ing its administration during 
labor (Gardner, Levine, and 
BodanskjO, 135 

placental, preservation of, studies on 
(Scudder, Drew, and Damon), 
461 

studies as guide to therapy (Scudder), 
1073 (B. Rev.) 

venous, hematology of sternal marrow 
and, of pregnant and nonpreg- 
nant women (Pitts and Pack- 
ham), 355 (Abst.) 

vitamin C in, concentration of, during 
and after pregnancy (Sadovsky, 
Weber, and Wertheimer), 357 
(Abst.) 

Book reviews, department of, 1061 
Books received, ISO, 359, 525, 924, 1088 
Breast, adenoma of, right, bilateral 
fibroma of ovaries combined 
with degenerating (Haumeder), 
514 

Brenner tumor of ovary complicating 
labor (Siegel), 337 

Brooklyn Gynecological Society, officers 
of, 179. 725 
transactions of, 171 


C 

Calcium metabolism, phosphorus, and ni- 
trogen, in women during second 
half of pregnancy and in early 
lactation (Oberst and Plass), 
399 

Cancer of cervix, radium therapy in 
(Ward), 164 
of vulva (Taussig), 764 
primary, of Fallopian tube (Martzloff), 
804 

uterine, treatment of, evaluation of 
(Healy), 578 

youth looks at, 1075 (B. Rev.) 

Carcinoma, genital, pain in, treatment of, 
subarachnoid injection of alco- 
hol for (Bauer), 278 
of body of uterus (Miller), 791 
of cervix after supravaginal hysterec- 
tomy (Behney), 780 
uteri, intractable pain in, relief of 
(Todd), 492 (Abst.) 
of ovary (Pemberton), 751 
primary, of colon, benign nostirradia- 
tion stricture and (Stanton, Jr., 
and Jacox), 486 

squamous cell, coexistence of, unusual, 
and cervical fibromyoma (Dock- 
erty and Masson), 477 
of uterus, mixed adenocarcinoma 
and (Skinner and McDonald), 

Carcinosarcoma of viterus (Hoffman), 289 

Central Association of Obstetricians and 
Gynecologists, item of, 544 
officers of, 179, 725 

Cervical fibromyoma, coexistence of, un- 
usual, and squamous cell carci- 
noma (Dockerty and Masson), 
477 

os, congenital atresia of upper two- 
thirds of vagina and, with hem- 
atometra (Flemming and 
Kava), 296 


Cervix, cancer of, radium therapy in 
(Ward), 164 

carcinoma of, after supravaginal hys- 
terectomy (Behney), 780 
tuberculosis of (Lahmann and 
Schwartz), 439 

uterine, fibromyoma of, pedunculated 
and expelled from vagina (Tor- 
pin and Beard), 490 
Cesarean section (Irving), 622 

in large municipal hospital, critical anal- 
ysis of (Tamis and Klein), 250 
lower segment operation (Marshall), 
1066 (B. Rev.) 
progress of (Phaneuf), 603 
scissors for incising uterus in (Cin- 
berg), 336 

survej^s carried on in New Orleans, 
comparison of two (King), 860 
triplets, viable, delivered by (Smith and 
Cathcart), 515 

Chicago Gynecological Society, officers of, 
179 725 

transactions of 170, 171, 533, 724 
Chorloangioma of placenta (Fisher), 493 
Chorionepithelioma of uterus (Smiley and 
Clements), 471 

Chorionic gonadotropins (Hamblen), 616 
Cigarette smoke, effects of nicotine and, on 
pregnant albino rats and their 
offspring (Essenberg, Schwdnd, 
and Patras), 380 (Abst.) 
Cincinnati Obstetrical Society, officers of, 
179, 725 

Circulatory disturbances and folliculln 
psychoses (Baruk, David, Ra- 
cine, and Mile. Leuret), 1078 
(Abst.) 

Cobra venom for intractable pain (Kelso), 
1050 

Colon, carcinoma of, primary, benign post- 
irradiation stricture and (Stan- 
ton, Jr., and Jacox), 486 
Congenital atresia of upper two-thirds of 
vagina and cervical os with 
hematometra ( Flemming and 
Kava), 296 

goiter (Parmelee, Allen, Stein, and 
Buxbaum), 145 

malformations (Murphy), 1067 (B. 

Rev.) 

Contraceptive practices (Kosmak), 652 
Cord, umbilical, prolapse of (Mengert and 
Longn^ell), 79 

Corpus luteum hormone effect of des- 
oxycorticosterone (Hohlweg), 
10S4 (Abst.) 

hormonal treatment of uterine hy- 
perkinesia with (Vautrin), 1084 
(Abst.) 

Correspondence (Macklin), 540 
Cyclopropane anesthesia (Robbins), 1074 
(B. Rev.) 

Cyst, residual, after hysterectomy (Ham- 
ant, Girard, and Soubiran), 539 
(Abst.) 

Cystine, effect of, on human milk produc- 
tion (Daggs), 457 

Cystitis, catheter, prevention of post- 
operative traumatic and (Good- 
all and Quinn), 338 


D 

Dehydroisoandrosterone (Fluhmann), 613 

Deliveries, hospital, increase in (Plass), 
659 

Delivery, pelvic operative, routine (Irv- 
ing). 623 „ „ 

Der Zyklus der Frau (Samuels), 1073 
(B. Rev.) 

Dermoid, ovarian, containing teeth (Kron- 
feld), 466 (Abst.) 

Desoxycorticosterone and progesterone, 
absorption of (Warwick and 
Parkes), 1085 (Abst.) 
corpus luteum hormone effect of (Hohl- 
weg), 1084 (Abst.) 
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In this series the sj'stole is measured from the Ijeginning of principal oscilla- 
tions of the first sound, and when the auricular portion of the first sound appears 
in {he presystolic area, it is not considered part of the ventricular sj'stole. 

As to the statement of Strassman and Musseys that the rate of maternal and 
fetal hearts is in a ratio of 3:5 and 4:7, wo must disagree, for the measurement 
of these heart rates taken simultaneously shows no rate relation between the two. 
Por example, in one case the fetal heart rate is 163 and the mother’s is 78, while 
in another, the fetal rate varies from 92 to 150 while the maternal rate remains 
at 82, 


fetal Heart Sounds. 

I I ^ I 


I ^ { 


13 f 


Pig. 5. — Rate 139. Intensity ol the second (2) is very great (11 rnm.) and the fre- 
quency is higher than that of the first (/). The amplitude is higher in the middle 
part. Vibrations of first 3 to 4 and -second 4. Systole 0.20 to 0.22 second. Diastole 
0.20 to 0.25 second. Mother's rate 92. 
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Fig. 6, — Rate 92-150. Amplitude of both sounds is very. high, of the first (1) 
21 mm. and second (2) 33.5 mm. A.s the rate decreases the auricular (n) part of 
the first sound advances into tlie jircsystolic area but the intensity of this sound 
is now lower. Vibrations fir.st t to 8 and second sound 3 to 4. Systole 0.18 to 0.23 and 
diastole 0.23 to 0.53 second. Mother's rate 82. 


fetal Heart Soum^- /j y 

- '.S 1,^ ‘A M f.? „ 
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Fig. 7 . — Rate 137. The second (2) is .slightly greater in intensity than the first, 
which is split (li). 'Dhe second part of the first sound is of low intensity and fre- 
quency, and this i.s followed immediately by a systolic murmur (S) of high frequency 
which continues into the .second sound. Systole 0.17 to 0.19 and diastole, which is 
normal, 0.24 to 0.25 second in duration. Mother’s lioart rate 71. 
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Fetal — Cont’d 

mortality, effect of antenatal antisyphi- 
litic therapy on, and on con- 
genital syphilis, evaluation of 
(Dill, Stander, and Isenhour), 
965 

Fever therapy and pregnancy (Marx), 
1056 

Fibroids of uterus (Kanter and Klawans), 
172 (Abst.) 

uterine, need not be operated upon rou- 
tinely (Vanverts), 173 (Abst.) 
treatment of, new (Langlois), 172 
(Abst.) 

Fibroma, bilateral, of ovaries combined 
with degenerating adenoma of 
right breast (Haumeder), 514 
of ovary with ascites and hydrothorax 
(Bomze and Kirshbaum), 281 
uterine, connection between, and hyper- 
follicuiinemia (Fortes), 172 
(Abst.) 

hysterectomy for, high partial (Aze- 
vedo and Dutra), 173 (Abst.) 

Fibromyoma angiomatosus of uterus 
(Gardner), 822 

cervical, coexistence of, unusuai, and 
squamous cell carcinoma (Dock- 
erty and Masson), 477 
of uterine cervix, pedunculated and ex- 
pelled from vagina (Torpin and 
Beard), 490 

Film scales for use in pelvimetric roent- 
genography (Jacobs), 150 

Folliculin psychoses and circulatory dis- 
turbances (Baruk, David, Ra- 
cine, and Mile. Leuret), 1078 
(Abst.) 

quantitative analysis of, as basis of 
clinical and therapeutic orienta- 
tion in gynecology (Ramos), 
1078 (Abst.) 

Forceps, new (Luikart), 1058 

Friedman test, correlation of, and phase 
of endometrium in ectopic preg- 
nancy (Goldblatt and 
Schwartz), 233 

Functional ovarian failure, endocrine ther- 
apy of (Hamblen), 615 


G 

Genital carcinoma, pain in, treatment of, 
subarachnoid injection of alco- 
hol for (Bauer), 278 

Genitalia, internal, tumors of, among 
prepubertal girls (Delannoy and 
Demarez), 139 (Abst.) 

Glands, adrenal and thyroid, relationshin 
of, to toxemias of pregnancy 
(Hughes), 48 

Glycogen content of vaginal epithelium in 
children (Herrnberger and 
Horstmann), no (Abst.) 

Goiter, congenital (Parmelee, Alien, 
Stein, and Buxbaum), 145 
Gonadin (Erving, Sears, and Rock), 695 
Gonadotropic hormones (Fluhmann), 609 ; 

(Heller and Heller), 1079 
(Abst.) 

equine, biologic characteristics of 
(Fluhmann), 1080 (Abst.) 
clinical experiences with (Erving, 
Sears, and Rock), 695 
in pregnancy, estrogenic and chorionic 
(Siegler), 358 (Abst.) 
therapeutic results from, clinical use 
and (Contamin and Leraillez), 
1079 (Abst.) 

therapy, cyclic (Hamblen), 619 
Gonadotropins, chorionic (Hamblen), 616 
equine (Hamblen), 616 
pituitarj' (Hamblen), 616 
Griifenburg ring, removal of, without in- 
terruption of pregnancj- (Kim- 
brough, Jr., and Tompkins), 156 


Granulosa cell tumor, extraovarian (Pow- 
ell and Black), 318 
intraligamentous (Ragins and 
Frankel), 302 

of ovary with hemoperitoneum and 
hemothorax (Vogt), 285 
with precocious sexual development 
in child aged six (Stabler and 
Thomson), 1077 (Abst.) 

Grundlagen der Schwangerschaften-Er- 
naehrung (Gaehtgens), 1068 (B. 
Rev. ) 

Gynecologic operations, 534 (Absts.) 

and their topographic-anatomic funda- 
mentals (Martins), 1061 (B. 

Rev.) 

practice, androgenic therapy in, evalua- 
tion of (Huffman), 675 

Gynecology, 1061 (B. Revs.) 
and obstetrics, 1062 (B. Rev.) 

practical problems in, department of, 
158, 517 

textbook of, combined (Kerr, et al.), 
1064 (B. Rev.) 

food' factors, in accessory, importance 
of (Gaehtgens), 47 (Abst.) 
hormonal actions in, temperature curve 
and (Mocquot and Palmer), 
1076 (Abst.) 

hormone in, maie, place of (Pierra and 
Erlande), 1086 (Abst.) 
office (Greenliill), 1061 (B. Rev.) 
radium therapy in (Ward), 158 
sulfanilamide in, use of, and obstetrics 
(Gordon and Rosenthal), 211 
textbook of (Young), 1061 (B. Rev.) 
trends in, certain outstanding, during 
past forty years (Frank), 574 


H 

Headaches, explanation for, which occur 
after spinal anesthesia (Vrba), 
512 (Abst.) 

Heart, arrhythmias, fetal, due to anoxia, 
recognition and treatment of 
(Lund), 946 

fetal, rate during pregnancy, normal 
variations of (Sontag and New- 
bery), 449 

sounds, fetal, method for i-ecordlng and 
reproducing ( Smith and Her- 
vert), 102 

Helium and oxvgen, use of, in treatment 
of asphyxia neonatorum 
(Kane), 140 

Hematoma, traumatic, of omental adhes- 
ions simulating premature sep- 
aration of placenta (Zupp and 
Mayer), 513 

Hematometra, homolateral, and hemato- 
salpinx in uterus duplex (Are- 
nas and Echegaray), 147 
(Abst.) 

with congenital atresia of upper two- 
thirds of vagina and cervical os 
(Flemming and Kava), 296 

Hemoperitoneum and hemothorax, granu- 
losa cell tumor of ovary with 
(Vogt), 285 

Hemorrhage, functional (Ward), 160 

Hemorrhagic disease of newborn, intra- 
uterine onset of (Javert), 453 

Hemothorax and hemoperitoneum, granu- 
losa cell tumor of ovary with 
(Vogt), 285 

Hexoestrol, estrogenic properties of, and 
stilbestrol dipropionate (Bishop 
et al.), 1083 (Abst.) 

Histamine, injection of. local, treatment 
of pruritus vulvae by (Pagniez), 
16 

Histology, textbook of (Jordan), 1070 (B. 
Rev.) 

Hormonal actions in gjmecology, tempera- 
ture curve and (Mocquot and 
Palmer), 1076 (Abst.) 
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Diarrhea, epidemic infectious, of newborn 
infant (Cron, Shutter, and Lah- 
mann), 88 

Dictionary, medical, practical (Stedman 
and Garber), 1073 (B. Rev.) 

Die Geburtschilflichen Operationen (Mar- 
tins), 1067 (B. Rev.) 

Die Krankhaften Psychischen Stoerungen 
d e r Rueckwandlungs-Jahre 
(Kehrer), 1073 (B. Rev.) 

Diet in pregnancy (Nixon), .,357 (Abst.) 

Diethylstilbestrol (Huet, Comte, and 
Hershberg), 1082 (Abst.) 
clinical experience with (Folding and 
M 0 ller-C h r i s t e n s e n), 1083 

(Abst.) 

effects of, on puerperal women, clinical 
study of (Connally, Jr., Dann, 
Reese, and Douglass), 445 
therapeutic properties of (Lorenzetti), 
1083 (Abst.) 

Dysmenorrhea, endocrine therapy of 
(Varangot), 1080 (Abst.) 
testosterone propionate in, and func- 
tional uterine bleeding (Rubin- 
stein), 1086 (Abst.) 


E 

Eclampsia, effect of estrogens on true pre- 
eclampsia and (Shute and Bar- 
rie), 1003 

Ectopic pregnancy, endometrium in, phase 
of, correlation of Friedman test 
and (Goldblatt and Schwartz), 
233 

El Diagnostico Precoz Del Embaraso (La- 
foret), 1068 (B. Rev.) 

Embolism and thrombosis, postoperative, 
prevention of (Schmid), 639 
(Abst.) . 

during hysterosalpingography with lipi- 
odol, question of (Walther), 919 
(Abst.) 

Embryologic research, changes in trend 
of (Streeter), 626 

Endocrine secretions, ovarian, disturb- 
ances of, asthma and (Chiray, 
Mollard, and Duret), 1079 
(Abst.) 

studies of reproduction, twenty years 
of progress in (Fiuhmann), 609 
therapy of dysmenorrheas (Varangot), 
1080 (Abst.) 

of functional ovarian failure (Ham- 
blen), 615 

Endocrinology, 1076 (Absts.) 

Endogene Endokrinotherapie in der Gyn- 
aekologie (Samuels), 1073 (B. 
Rev. ) 

Endometrioma and myoma, 172 (Absts.) 
with pregnancy reaction (Holtz), 175 
(Abst.) 

Endometriosis (Dougal), 173; (Heyne- 
mann), 174 (Absts.) 
of extremities (Navratil), 176 (Abst.) 
of lungs (Hobbs and Bortnick), 832; 

, . 175 (Abst.) 

pelvic (Henderson), 175 (Abst.) 
peritoneal, development of implantation 
theory for origin of (Sampson), 
.549 

Endometrium, tuberculosis of, coincidence 
of, with tuberculosis of lung 
(Lackner, Schiller, and Tulsky). 
429 

-like mucosa lining Fallopian tube 

. (Marchetti), 69 

Equine gonadotropic hormone, clinical ex- 
periences with (Erving, Sears, 
.q and Rock), 695 
gonadotropins (Hamblen), 616 

Ergonovine, prophylactic use of, reduction 
of post-partum morbidity by 
(Lounsbury), m 

Ergotrate (Lounsbury), m 
Erythroblastosis fetalis ( 

Neigus), 31 


(Wolfe and 


Estradiol (Fiuhmann), 612 

and estrone, implantation of tablets of, 
depression of hypophyseal ac- 
tivity by (Deanesly), 1081 
(Abst.) 

benzoate, activity of, vitamins A and 
C, and diethylstilbestrol in ex- 
perimental fibromatosis (Mori- 
card and Simard), 1081 (Abst.) 
effects of, upon lactation (Abarbanel 
and Goodfrlend), 1038 
Estrin, attempted induction of labor with, 
results of (Dubin and Wait- 
man), 358 (Abst.) 

influence of, on vaginal epithelium of 
young girls (Herrnberger), 1081 
(Abst.) 

Estriol (Fiuhmann), 612 
Estrogenic and chorionic gonadotropic 
hormone in pregnancy (Siegler), 
358 (Abst.) 

hormones (Fiuhmann), 611 

in treatment of infant vulvovaginitis 
(Weed and Collins), 1082 
(Abst.) 

Estrogens (Hamblen), 617 
during menopause, psychiatric con- 
traindications in use of (Heav- 
er), 980 

effect of, on true pre-eclampsia and 
eclampsia (Shute and Barrie), 
1003 

on urinary volume ( Sharpey-Schafer 
and Schrire), 1081 (Abst.) 
therapeutic, evaluation of stilbestrol as 
(Salmon, Geist, and Walter), 
243 

Estrone (Fiuhmann), 612 
and estradiol, implantation of tablets 
of, depression of hypophyseal 
activity by (Deanesly), 1081 
(Abst,) 

effects of, upon lactation (Abarbanel 
and (joodfriend), 1038 
Examination, premarital, laws in opera- 
tion (Edwards), 428 (Abst,) 
Expectant motherhood (Eastman), 1069 
(B. Rev.) 

Extraovarian granulosa cell tumor 
(Powell and Black), 318 


F 

Fallopian tube, cancer of, primary 
(Martzloff), 804 

closed, occlusive action of lipiodol on 
(Held), 918 (Abst.) 

endometrium-like mucosa lining 
(Marchetti), 69 

prolapse and torsion of right, with 
vaginal bleeding, following vagi- 
nal hysterectomy (Bower and 
Pearce), 1047 

torsion and prolapse of right, with 
vaginal bleeding, following vagi- 
nal hysterectomy (Bower and 
Pearce), 1047 

Feldman adaptometer (Hirst and Shoe- 
maker), 12 

Fertility, relation of certain seminal find- 
ings to (Moench), 921 (Abst.) 

Fetal and maternal polypetidemia (Ce- 
troni), 356 (Abst.) 

and neonatal death (Potter and Adair), 
1065 (B. Rev.) 

ascites, obstructed labor due to (Elli- 
son), 1057 

heart arrhythmias due to anoxia, recog- 
nition and treatment of (Lund) 
946 

rate during pregnancy, normal varia- 
tions of (Sontag and Newbery), 
449 

sounds, method for recording and re- 
producing (Smith and Herv^ert) 

1 n o ' ' 
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Labor — Cont’d 

effect of salt poor diet during pregnancy 
upon duration of (Poinerance 
and Daichman), 463 

induction of, attempted, with estrin, re- 
sults of (Lubin and Waltman), 
358 (Abst.) 

obstructed, due to fetal ascites (Elli- 
son), 1057 

paraldehyde in blood following it^ ad- 
ministration during, concentra- 
tion (Gardner, Levine, and 
Bodansky), 435 

uterine motility during, mechanical ink 
writing recorder suitable for 
recording, and pregnancy (Ken- 
ning), 330 

vitamin IC, effect of, administered to 
patients in (Fitzgerald and 
AVebster), 413 

1 jactation, effect of prolactin on, in nurs- 
ing women (Kenny and King), 
1086 (Abst.) 

of stilbestrol upon (Abarbanel and 
Goodfriend), 1037 

inhibition of, post partum with testo- 
sterone propionate (Beilly and 
Solomon), 1085 (Abst.) 

metabolism in, calcium, phosphorus and 
nitrogen, in women during 
second half of pregnancy and in 
early (Oberst and Plass), 399 

suppression of, by stilbestrol (Muckl6), 
133 

Lactogenic hormone (Plulimann), 610 

Lead mobilization accompanying toxemia 
of pregnancy (Letonoff, Rein- 
hold, Riggs, and Cohn), 1017 

Leuooplakia-kraurosis vulvae as cause of 
intractable pruritus, tattooing 
(puncturation) with mercury 
sulfide for treatment of (Tu- 
rell), 334 

Ligaments, round, reduction and attach- 
ment of, operation for uterine 
retrodisplacement and prolapse 
by (Taylor), 1026 

Lipiodol, fluid, hysterosalpingography 
(Palmer, Pulsford, and Chris- 
teas), 91S (Abst.) 

occlusive action of, on closed Fallopian 
tubes (Held), 918 (Abst.) 

Lipoma of uterus (Ritter and Stringer). 
501 

Liver, detoxicating function of, during 
puerperal state (Bortolucci), 
355 (Abst.) 

Louisville Obstetrical and Gynecological 
Society, officers of, 179, 725 

Lungs, endometriosis of (Hobbs and Bort- 
nick), 832 ; (Hobbs and Bort- 
nick), 175 (Abst.) 

tuberculosis of, coincidence of tubercu- 
losis of endometrium with 
(Lackner, Schiller, and Tulsky), 


M 

Malformations, congenital (Murphy), 
1067 (B. Rev.) 

Manikin, obstetrical practice (McNeile), 
1066 (B. Rev.) 

Marriage, sex in (Groves and Groves), 
1072 (B. Rev.) 

Jfarrow, sternal, hematology of, and ve- 
nous blood of pregnant and 
nonpregnant women (Pitts and 
Packham), 355 (Abst.) 

Maternal welfare activities, development 
of (Adair), 633 
department of, 347, 526 

Medical dictionary, practical (Stedman 
and Garber). 1073 (B. Rev.) 
mycology, introduction to (Lewis and 
Hopper), 1074 (B. Rev.) 
practice, specialties in (van Nuys- 
Allen), 1069 (B. Rev.) 


Megalothymia, prepubertal (Turpin, Chas- 
sagne, and Lefebvre), 1077 
(AbsL) 

Membranes, rupture of, premature elec- 
tive (Keettel, Diddle, and 
Plass), 225 

Menometrorrhagia, functional, diagnosis 
and treatment of, in adolescence 
(Kreis), 329 (Abst.) 

Menopausal symptoms, treatment of stil- 
bestrol in (Payne and Muckld), 
135 

Menopause, artificial, produced by roent- 
gen rays, liormonal studies in 
(Nathanson, Rice, and Meigs), 
936 

estrogens during, psychiatric contrain- 
dications in use of (Heaver), 
980 

management of (Novak), 589 

Menstrual cycle (Fluhmann), 613 

hormone excretion during, further 
studies on (D’Amour), 958 
urinary prolan excretion during (Bag- 
by), 1079 (Abst.) 

Metabolism, calcium, phosphorus and ni- 
trogen, in women during second 
half of pregnancy and in early 
lactation (Oberst and Plass), 
399 

Michigan Society of Obstetricians and 
Gynecologists, officers of, 726 

Midwifery, pictorial (Berkeley), 1068 (B. 
Rev.) 

Mikulicz drainage in treatment of tuber- 
culous salpingitis (Lapeyre, Bs- 
tor, and Gros), 537 (Abst.) 

Milk, human, production, effect of cystine 
on (Daggs), 457 

Mongolism, time and stage in development 
at which factors operate to pro- 
duce (Southwick), 1021 (Abst.) 

Monster, amorphous, difficult labor due to 
(Le Vine and Wolf), 327 

Morbidity, post-partum, reduction of, by 
prophylactic use of ergonovine 
(Lounsbury), 111 

Motherhood, expectant (Eastman), 1069 
(B. Rev.) 

Mucosa, endometrium-like, lining Fallo- 
pian tube (Marchetti), 69 

Muscle, serratus anterior, isolated paral- 
ysis of, during puerperium 
(McGoogan), 313 

Mycology, medical, introduction to (Lewis 
and Hopper), 1074 (B. Rev.) 

Mycosis, vulval and vaginal, and tri- 
chomoniasis (Hesseltine), 641 

Myoma and endometrioma, 172 (Absts.) 
of vagina (DaCosta), 172 (Abst.) 
submucous (Kangas), 173 (Abst.) 

Myxosarcoma, congenital, of labium 
majus, complicating congenital 
atresia of tricuspid valve 
(Amolsch), 149 (Abst.) 


N 

Narcosis, intravenous, in ' obstetrics 
(Kirchner), 1060 (Abst.) 
Nausea and vomiting of pregnancy due to 
allergic reaction (Finch), 1029 
Neonatal and fetal death (Potter and 
Adair), 1065 (B. Rev.) 
deaths and stillbirths (Runnels and 
Wylie), 526 , 

period, ascorbutic acid in (Elmby and 
Christensen), 356 (Abst.) 
Nephritis, chronic, and pregnancy fatali- 
ties in Philadelphia (Paxson), 
995 

New England Obstetrical and Gynecologi- 
cal Society, officers of, 180, 726 
New Orleans Obstetrical and Gynecologi- 
cal Society, officers of, 180, 726 
New York Obstetrical Society, officers of, 
179, 725 

transactions of, 170, 352 
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Hormonal — Cont’d 

studies in artificial menopause produced 
toy roentgen rays (Nathanson, 
Rice, and Meigs), 936 
Hormones, androgenic (Fluhmann), 613 
corpus luteum, effect of desoxycorticos- 
terone (Hohlweg), 1084 (Abst.) 
estrogenic (Fluhmann), 611 . . 

in treatment of infant vulvovaginitis 
(Weed and Collins), 1082 
(Abst.) 

excretion during menstrual cycle, fur- 
ther studies on (D'Amour), 958 
follicular, tumorigenic powers of stil- 
bestrol and (Lipschutz and 
Vargas), 1084 (Abst.) 
gonadotropic (Fiuhmann), 609 ; (Heller 
and Heller), 1079 (Abst.) 
equine, biologic characteristics of 
(Fluhmann), 1080 (Abst.) 
clinical experiences with (Erving, 
Sears, and Rock), 695 
lactogenic (Fluhmann), 610 
male, in gynecology (Pierra and Er- 
lande), 1086 (Abst.) 
sex, absence of, acute effects of (Pick 
and Hooker), 1080 (Abst.) 
Hospital deliveries, increase in (Plass), 
659 

small, as obstetric hazard (Runnels), 
347 

statistics, evaluation of (Ward), 655 
Hydrops fetalis (Wolfe and Neigus). 31 
Hydrothorax and ascites, fibroma of ovary 
with (Bomze and Kirshbaum), 
281 

Hyperfolliculinemia, connection between 
uterine fibromas and (Portes), 
172 (Abst.) 

secondary tetany from (Maranon, Rich- 
et. Pergola, and Lesueur), 1078 
(Abst.) 

Hypertension and renal damage, preg- 
nancy pyelonephritis in relation 
to (Crabtree and Reid), 17 
Hypertrophy, cardiac, during pregnancy, 
question of (VanLiere and 
^ Sleeth), 355 (Abst.) 

Hypophyseal activity, depression of, by 
implantation of tabiets of es- 
trone and estradiol (Peanesly), 
1081 (Abst.) 

Hypothyroid and normal females, effect 
of thyroid on sterility in 
(Winkelstein), 94 

Hysterectomies, analysis of 300 (Ashton), 
123 

complications of, postoperative (Ash- 
ton), 126 

high partial, for uterine fibroma 
(Azevedo and Dutra), 173 
(Abst.) 

indications for (Ashton), 125 
morbidity in (Ashton), 125 
mortality in (Ashton), 127 
residual cysts after ( Hainan t, Girard, 
and Soubiran), 539 (Abst.) 
rupture of vaginal scar after (Thal- 
heimer and Contiades), 537 
(Abst.) 

study of 1,200 cases of (Smith), 118 
supravaginal, carcinoma of cervix after 
(Behney), 780 

total (Radford), 534 (Abst.) 
vaginal (Faure), 534 (Abst.) 
followed by prolapse and torsion of 
right Fallopian tube with 
vaginal bleeding (Bower and 
Pearce), 1047 

reflections on (Chavannaz), 534 
(Abst.) 

Hysteropexy, new technique of (Mal- 
fanti), 538 (Abst.) 

■nysterosalpingography with fluid lipiodol 
(Palmer, Pulsford, and Chris- 
_ ..teas). 918 (Abst.) 

With lipiodol, embolism during, ques- 
tion of (Walther), 919 (Abst.) 


I 

Icterus gravis, maternal findings in 
(Wolfe and Neigus), 40 
neonatorum (Wolfe and Neigus), 38 
newborn infants with, findings in 
(Wolfe and Neigus), 41 
II Ciclo Sessuale della Madri delle famig- 
lie Numerose, 1068 (B. Rev.) 
Implantation theory, development of, for 
origin of peritoneal endometrio- 
sis (Sampson), 549 

Incontinence, urinary, stress of, method 
for evaluating (Barnes), 381 
Infant, newborn, epidemic infectious diar- 
rhea of (Cron, Shutter, and 
Lahmann), 88 

prothrombin concentration in parturi- 
ent women and their (Javert 
and Moore), 1022 

Infection, presence of, management of 
adherent placenta in (Wilson), 
854 

puerperal (Watson), 584 
Infertility and sterility (Stein), 918 
(Abst.) 

Infrared photography, study of super- 
ficial venous pattern in pregnant 
and nonpregnant women by 
(Gorman and Hirsheimer), 354 
(Abst.) 

Insufficiency, renal, following transfusion 
of compatible blood (Brainard), 
142 

suprarenal, complicating pregnancy, 
acute crisis of (Galloway, Sut- 
ton, and Ashworth), 148 
Insufflation, uterotubal, as test for tubal 
patency, 1920-1940 (Rubin), 
628 

Intestinal obstruction, acute, complicating 
pregnancy and post-partum 
period (Weintraub and Jaffe), 
481 

due to malignancy complicating preg- 
nancy (DerBrucke), 307 
Intraligamentous granulosa cell tumor 
(Ragins and Frankel), 302 
Intrauterine onset of hemorrhagic disease 
of newborn (Javert), 453 

pregnancy, simultaneous ovarian and 
(Milnor and Bowles), 511 
Inversion, acute, of uterus post partum as- 
sociated with placenta accreta 
(Halpert and Graffagnino), 509 
Item, American Board of Obstetrics and 
Gynecology, Inc., 176, 360, 544, 
924, 1087 

College of Surgeons, obstetrics and 
gynecology in graduate training 
program of, 541 

Central Association of Obstetricians and 
Gynecologists, 544 

Obstetrics and Gynecology in graduate 
training program of American 
College of Surgeons, 541 


K 

Kidney, ectopic and renal tumor, associat- 
ing or simulating uterine and 
adnexal tumor (Rubin), 536 


L 

La Radiologia en Obstetricia (Leon), 
1065 (B. Rev.) 

Labor and pregnancy, artificial termina- 
tion of, modern trends in (Irv- 
ing), 621 

ascorbutic acid in (Elmby and Chris- 
tensen), 356 (Abst.) 

complicated by Brenner tumor of ovary 
(Siegel), 337 

by spontaneous rupture of spleen 
(Shannon), 323 

difficult, due to amorphous monster (Le 
Vine and Wolf), 327 
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Pelvimetry, roentgen, as routine prenatal 
procedure (Thoms), 891 
Pelvis, female, purulent accumulations ‘in 
simple puncture as palliative 
therapeutic treatment in (Von 
Mihalkovics). 536 (Abst.) 
Perineal anesthesia and paraldehyde anal- 
gesia in obstetrics (Fraser and 
Jones), 506 

endometriosis, development of implan- 
tation theory for origin of 
(Sampson), 549 

Peritonitis of pelvic origin, new phenom- 
enon which is accurate indica- 
tion for surgical interference in 
(Knaus), 539 (Abst.) 
Phosphatase during puerperium (Quinto), 
356 (Abst.) 

Phosphorus metabolism, calcium and ni- 
trogen, in women during second 
half of pregnancy and in' early 
lactation (Oberst and Plass), 
399 

Pittsburgh Obstetrical and Gynecological 
Society, officers of, 179, 725 

transactions of, 171, 352 
Pituitary gland, comparative anatomy 
and pharmacology of, of un- 
usual ‘‘experimental’ animals 
(Geiling), 727 

gonadotropins (Hamblen), 616 
Pituitrin (Lounsbury), 111 
Placenta accreta associated with acute 
inversion of uterus post partum 
(Halpert and Graffagnino), 509 
adherent, management of, in presence of 
infection (Wilson), 854 
chorioangioma of (Fisher), 493 
premature separation, traumatic hema- 
toma of omental adhesions sim- 
uiating (Zupp and Mayer), 513 
roentgen visualization of, by soft tissue 
technique (Dippel and Brown), 
986 

Placental blood, preservation of, studies 
on (Scudder, Drew, and Da- 
mon), 461 

Polypetidemia, fetal and maternal (Ce- 
troni), 356 (Abst.) 

Portland Society of Obstetrics and Gyne- 
cologrj% officers of, 179, 725 
Posterior-pituitary extract, response of 
non-gravid human uterus to, 
and its fractions oxytocin and 
vasopressin (McLellan), 1084 
(Abst.) 

Pre-eclampsia, effect of estrogens on, and 
eclampsia (Shute and Barrie), 
1003 

treatment of (Anderson), 517 
Pregnancies, tubal, successive, coexistent 
(Behney and Hanes), 155 
Pregnancy, abdominal (Lull), 194 
and disease (Bhrenfest), 596 
and fever therapy (Marx), 1056 
and labor, artificial termination of, 
modern trends in (Irving) 621 
ascorbutic acid in, labor, puerperium 
and neonatal period (Elmby and 
Christensen), 356 (Abst.) 
blood in. composition of (Ramsay, 
Thierens, and Magee), 355 
(Abst.) 

cardiac hypertrophy during, question of 
(VanLiere and Sleeth), 355 
(Abst.) 

complicated by intestinal obstruction, 
acute, and post-partum period 
(Weintraub and Jaffe), 481 
by suprarenal insufficiency, acute 
crisis of (Galloway, Sutton, and 
Ashworth), 148 

by tuboovarian abscess (Brouglier) 
1053 

diet in (Nixon), 357 (Abst.) 


Pregnancy — Cont’d 

duration of, and its seasonal influences 
(Bernhart), 359 (Abst.) 

calculation of (Wiessman), 359 

(Abst.) 

ectopic, endometrium in, phase of, cor- 
relation of Friedman test and 
(Goldblatt and Schwartz), 233 
estrogenic and chorionic gonadotropic 
hormone in (Siegler), 358 

(Abst.) 

fatalities and chronic nephritis in Phil- 
adelphia (Paxson), 995 
fetal heart rate during, normal varia- 
tions of (Sontag and Newbery), 
449 

interruption of, relation between elimi- 
nation of ascorbutic acid in 
urine and ( Gross! ), 357 (Abst.) 
malignancy complicating, intestinal ob- 
struction due to (DerBrucke), 
307 

metabolism in, calcium, phosphorus and 
nitrogen, in women during 
second half of, and in early 
lactation (Oberst and Plass), 
399 

nausea and vomiting of, due to allergic 
reaction (Pinch), 1029 
nutrition study in (Williams, Hark, and 
Fralin), 1 

ovarian and intrauterine, simultaneous 
(Milnor and Bowles), 511 
physiologj^ of, 353 (Absts.) 
prolonged, or late fecundation (Krels), 
359 (Abst.) 

pyelonephritis in relation to renal dam- 
age and hypertension (Crab- 
tree and Reid), 17 

reaction, endometrioma with (Holtz), 
175 (Abst.) 

relations between ocular tension and 
(Patat), 355 (Abst.) 
retrodisplacement of uterus in relation 
to (Aldridge), 361 

salt poor diet during, effect of, upon 
duration of labor (Pomerance 
and Daichman), 463 
test for, cold pressor (Chesley and Ches- 
ley), 353 

Hogben, biologic determination of 
(Laves), 354 (Abst.) 

intradermal, evaluation of (Parsons), 
353 (Abst.) 

of Nito (Martzy and Pap), 353 
(Abst.) 

toxemia of, lead mobilization accom- 
panying (Letonoff, Reinhold, 
Riggs, and Cohn), 1017" 

relationsliip of thyroid and adrenal 
glands to (Hughes), 48 
tubal, associated with tubal tuberculosis 
(Bland), 271 

bilateral simultaneous (Lee and 
Stone), 316 

tuberculin test in, significance of 
(Maeder and Myers), 218 
uterine bleeding in last trimester of 
(Wallace), 128 

motility during, mechanical ink writ- 
ing recorder suitable for record- 
ing, and labor (Penning), 330 
vitamin A in (Hirst and Shoemaker), 
12 

content in (AVilliams, Hark, and 
Fralin), 1 

vomiting and nausea of, due to allergic 
reaction (Finch), 1029 
Pregnanediol (Pluhmann), 613 
determination as an aid in clinical 
diagnosis (Buxton), 202 
Pregneninolone (Fluhmann), 613 

oral, laboratory and clinical experience 
with (Cohen and Stein), 713 
Premarital examination laws in operation 
(Edwards), 428 (Abst.) 
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Newborn child, on inheritance of parents’ 
constitution by (Ritala), 945 
(Abst.) 

hemorrhagic disease of, intrauterine on- 
set of (Javert), 453 
infant, epidemic infectious diarrhea of 
(Cron, Shutter, and Lahmann), 
88 

Nicolas-Eavre disease in gsmecology and 
obstetrics (Vignes), 157 (Abst.) 

Nicotine and cigarette smoke, effects of, 
on pregnant albino rats and 
their offspring (Bssenberg, 
Schwind, and Patras), 380 
(Abst.) 

Nitrogen metabolism, calcium and phos- 
phorus, in women during second 
half of pregnancy and in early 
lactation (Oberst and Plass), 
399 

Nursing, public health, manual of, 1071 
(B. Rev.) 

Nutrition study in pregnancy (Williams, 
Hark, and Pralin), 1 


O 

Obstetric complications to sterility, rela- 
tion of (Nicholls), 276 
difficulties, management of (Titus), 
1064 (B. Rev.) 

hazard, small hospital as (Runnels), 
347 

Society of Syracuse Hospitals, officers 
of, 726 

Obstetrical manikin practice (McNeile), 
1066 (B. Rev.) 

practice (Beck), 1065 (B. Rev.) 

Society of Boston, officers of, 179, 725 
transactions of, 171 
of Philadelphia, officers of, 179, 725 
transactions of, 170 

Obstetricia normal (Briquet), 1066 (B. 
Rev.) 

Obstetrics, 1062 (B. Revs.) 
and gynecology, 1062 (B. Rev.) 
department of practical problems, 158, 
517 

textbook of, combined (Kerr, et al.), 
1064 (B. Rev.) 

food factors (vitamins) in, accessory, 
importance of (Gaehtgens), 47 
(Abst.) 

narcosis in, intravenous (Kirchner), 
1060 (Abst.) 

paraldehyde analgesia and perineal 
anesthesia (Fraser and Jones). 
506 

practical teaching in, application of 
sculpture to (Dickinson), 662 
sulfanilamide in, use of, and gynecology 
(Gordon and Rosenthal), 211 
synopsis of (Litzenberg), 1067 (B. 

Rev. ) 

vitamin K in (Heilman, Shettles, and 
Eastman), 844 

Obstruction, intestinal, acute, complicat- 
ing pregnancy and post-partum 
period (Weintraub and Jaffe), 
481 

due to malignancy complicating preg- 
nancy (DerBrucke), 307 
Ocular tension, relations between, and 
pregnancy (Patat), 355 (Abst.) 
Office gynecology (Grecnhill), 1061 (B. 
Rev.) 

Oliguria and anuria, treatment of (Dieck- 
mann and Kramer), 61 
Oophoritis, sclerocystic, conservative sur- 
gery for, results of (Decoulx 
and Patoir), 539 (Abst.) 
Operation, Baldy-Webster, by vaginal 
route (Barros), 537 (Abst.) 
for uterine retrodisnlacement and pro- 
■ lapse by reduction and attach- 

ment of round ligaments (Tay- 
lor), 1026 


Operation — Cont’d 

gynecologic, 534 (Absts.) 
and their topographic-anatomic funda- 
mentais (Martins), 1061 (B. 

Rev.) 

lower segment, cesarean section (Mar- 
shaii), 1066 (B. Rev.) 
surgical, atlas of (Cutler), 1069 (B. 

Rev.) 

Operative surgery, synopsis of (Mobley), 
1075 (B. Rev.) 

Ovarian and intrauterine pregnancy, 
simultaneous (Milnor and 
Bowles), 511 

dermoid containing teeth (Kronfeld), 
466 (Abst.) 

endocrine secretions, disturbances of, 
and asthma (Chiray, Mollard, 
and Duret), 1079 (Abst.) 
failure, functional, endocrine therapy 
of (Hamblen), 615 

tumors, changing conceptions of (Tay- 
lor, Jr.), 566 

Ovaries, fibroma of, bilateral, combined 
with degenerating adenoma of 
right breast (Haumeder), 514 

Ovary, Brenner tumor of, complicating 
labor (Siegel), 337 
carcinoma of (Pemberton), 751 
fibroma of, with ascites and hydro- 
thorax (Bomze and Kirsh- 
baum), 281 

granulosa cell tumor of, with hemo- 
peritoneum and hemothorax 
(Vogt), 285 

Ovulation, ensemble for (Dickinson), 921 
(Abst.) 

Ovum, human, endouterine nidation of, 
anatomic report in favor of 
(D’Erchia), 354 (Abst.) 

Oxygen and helium, use of, in treatment 
of asphyxia neonatorum 
(Kane), 140 


P 

Pacific Coast Obstetrical and Gsmecologi- 
cal Society, officers of, 180, 726 

Pain in genital carcinoma, treatment of, 
subarachnoid injection of al- 
cohol for (Bauer), 278 
intractable, cobra venom for (Kelso), 
1050 

relief of, in carcinoma of cervix uteri 
(Todd), 492 (Abst.) 

Paraldehyde analgesia and perineal 
anesthesia in obstetrics (Fraser 
and Jones), 506 

concentration of, in blood following its 
administration during labor 

(Gardner, Levine, and Bodan- 
sky), 435 

rectal administration of, technique for 
(Kotz and Kaufman), 332 

Paralysis, isolated, of serratus anterior 
muscle during puerperium (Mc- 
Googan), 313 

Parturient women, prothrombin concen- 
tration in, and their newborn 
infants (Javert and Moore), 
1022 

Pelvic architecture, more recent concep- 
tions of (Caldwell, Moloy, and 
D’Esopo), 558 

capacity, estimation of (Thoms), 1067 
(B. Rev.) 

depth, accurate roentgenologic method 
for determining (Arnell, Guer- 
riero, and Irwin), 467 
endometriosis (Henderson). 175 (Abst.) 
puncture (Schultz), 535 (Abst.) 
structures, female, altered mechanics of 
(Beasley), 537 (Abst.) 
tuberculosis (Lahmann and Schwartz). 
439 

Pelvimetric roentgenography, film scales 
for use in (Jacobs), 150 
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Sexual pathologrj^ (Hirsclifeld), 1072 (B. 
Kev.) 

Shock: blood studies as guide to therapy 
(Scudder), 1073 (B. Rev.) 

Society transactions, Brooklyn Gyne- 
cological Society, 171 
Chicago Gynecological Society, 170, 
171 533 724 

New York Obstetrical Society, 170, 
352 

Obstetrical Society of Boston, 171 
of Philadelphia, 170 
Pittsburgh Obstetrical and Gyne- 
cological Society, 171, 352 
South Atlantic Association of Obste- 
tricians and Gynecologists, 171 

South Atlantic Association of Obste- 
tricians and Gynecologists, of- 
ficers of, 179, 725 
transactions of, 171 

Sperm immunity in rat (Eastman, Gutt- 
macher, and Stewart), 921 
(Abst.) 

motility, relation of, to fertilizing 
ability CiVilliams), 919 (Abst.) 

Spermatozoa, biologic action of cervical 
and vaginal secretions on, as- 
sociation between (Laffont and 
Bourgarel), 920 (Abst.) 
vitality of, effect of cervical secretions 
on (Watson), 920 (Abst.) 

Spleen, rupture of, spontaneous, compli- 
cating labor (Shannon), 323 

Squamous cell carcinoma, coexistence of, 
unusual, and cervical fibromy- 
oma (Dockerty and Masson), 
477 

of uterus, mi.xed adenocarcinoma 
and (Skinner and McDonald), 
258 

Sterility (Erving, Sears, and Rock), 703 ; 
918 (Absts.) 

and infertility (Stein), 918 (Abst.) 
and pH of masculine and feminine se- 
cretions (Laffont and Bourga- 
rel), 919 (Abst.) 

effect of thyroid on, in normal and 
hypothyroid females (Winkel- 
stein), 94 

effective therapy in, etiologj' and basis 
of (Berutti), 923 (Abst.) 
obstetric complications to, relation of 
(Nicholls), 276 

radiology in (Robecchi), 922 (Abst.) 
treatment of (Glober), 922 (Abst.) 

salpingostomies (Villard), 922 (Abst.) 
tubal, treatment of, total linear salpin- 
gostomy for (Chalier), 921 
(Abst.) 

Stilbestrol (Hamblen), G18 
and anhydro-oxyprogesterone (Wenner 
and Joel), 1083 (Abst.) 
dipropionate, estrogenic properties of, 
and hexoestrol (Bishop et al.), 
1083 (Abst.) 

effects of, upon lactation (Abarbanel 
and Goodfriend), 1037 
evaluation of, as therapeutic estrogen 
(Salmon, Geist, and Walter), 
243 

in treatment of menopausal symptoms 
(Payne and Muckld), 135 
suppression of lactation by (Muckld), 
133 

tumorigenic powers of. and follicular 
hormones (Lipschutz and Var- 
gas), 1084 (Abst.) 

Stillbirths and neonatal deaths (Runnels 
and Ws'lie), 526 

Stricture, postirradiation, benign, and pri- 
mary carcinoma of colon (Stan- 
ton, Jr., and Jacox), 486 

Struma ovarii, functional and gi-owth 
characteristics of (Emge), 738 

Subarachnoid injection of alcohol for 
treatment of pain in genital 
carcinoma (Bauer), 278 


Sulfamide powder, in local treatment of 
soft chancre and cutaneous pyo- 
derma (Sezary), 193 (Abst.) 

Sulfanilamide in obstetrics and gynecology 
(Gordon and Rosenthal), 211 
therapy in treatment of febrile abor- 
tions (Mencken and Lansman), 
1013 

Suprarenal insufficiency complicating 
pregnancy, acute crisis of 
( Galloway, Sutton, and Ash- 
worth), 148 

Supravaginal hysterectomy, carcinoma of 
cervix after (Behney), 780 

Surgery, abdominal, gjmecologic, method 
of getting patients out of bed 
early after (Charbonnier) , 540 
(Abst.) 

conservative, for sclerocystic oophoritis, 
results of (Decoulx and Patoir), 
539 (Abst.) 

operative, synopsis of (Mobley), 1075 
(B. Rev.) 

Surgical operations, atlas of (Cutler), 
1069 (B. Rev.) 

Syphilis, congenital, effect of antenatal 
antlsyphllitic therapy on fetal 
mortality and on, evaluation of, 
(Dill, Stander, and Isenhour), 
965 

T 

Tattooing (puncturation) with mercury 
sulfide for treatment of intract- 
able pruritus caused by leuco- 
plakia-kraurosis vulvae (Tu- 
rell), 334 

Test, cold pressor, in pregnancy (Chesley 
and Chesley), 353 (Abst.) 
for tubal patency, 1920-1940, uterotubal 
insufflation as (Rubin), 628 
Friedman, correlation of, and phase 
of endometrium in ectopic 
pregnancy (Goldblatt and 
Schwartz), 233 

Hogben, for pregnancy, biologic deter- 
mination of (Laves), 354 
(Abst.) 

intradermal, for pregnancy, evaluation 
of (Parsons), 353 (Abst.) 
pregnancy, of Nito (Martzy and Pap). 
353 (Abst.) 

tuberculin, in pregnancy, significance of 
(Maeder and Myers), 218 

Testosterone (Fluhmann), 613 
propionate (Huffman), 680 
in functional uterine bleeding and dys- 
menorrhea (Rubinstein), 1086 
(Abst.) 

inhibition of lactation post partum 
with (Beilly and Solomon), 
1085 (Abst.) 

Tetany, secondary, from hyperfolllculin- 
emia (Maranon et ah), 1078 
(Abst. ) 

Texas Association of Obstetricians and 
Gynecologists, officers of, 180 
726 


Thrombosis and embolism, postoperative, 
prevention of (Schmid), 539 
(Abst.) 

Thyroid, effect of, on sterility in normal 
and hypothyroid females, (Win- 
kelstein), 94 

glands, relationship of, and adrenal, 
to toxemias of pregnancy 
(Hughes), 48 
substance (Hamblen), 615 
Torsion, acute, of gravid uterus (Olivella 
and Feo), 1036 (Abst.) 
and prolapse of right Fallopian tube 
with vaginal bleeding, follow- 
ing vaginal hysterectomy 
(Bower and Pearce), 1047 
Toxemia of pregnancy, lead mobilization 
accompanying (Letonoff, Rein- 
/ hold. Riggs, and Cohn), 1017 

( relationship of thyroid and adrenal 
N glands to (Hughes), 48 
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Premature separation of placenta, trau- 
matic hematoma of omental ad- 
hesions simulating^ (Zupp and 
Mayer), 513 

Presentation, impacted mentum posterior, 
pubiotomy (Sharkey), 267 
Presidential address at American Gyne- 
cological Society meeting 
(Adair), 925 

Primer Congreso Chileno y Americano de 
Cirurgia, 1071 (B. Kev.) 
Progesterone (Fluhmann), 612; (Hamb- 
len), 617 

and desoxycorticosterone, absorption of 
(Warwick and Parkes), 1085 
(Abst.) 

in troubles of nidation, results with 
(Vermelin), 1085 (Abst.) 
uterine bleeding induced by (Zondek, 
Rozin, and Veseil), 391 
Progestin in obstetric complications, use 
of (Palls), 1085 (Abst.) 
Prolactin, effect of, on lactation in nurs- 
ing women (ICenny and King), 
1086 (Abst.) 

on secretion of milk in women (Kaij- 
ser), 1086 (Abst.) 

Prolan excretion, urinary, during men- 
strual cycle (Bagby), 1079 
(Abst.) 

Prolapse and torsion of right Fallopian 
tube with vaginal bleeding, fol- 
lowing vaginal hysterectomy 
(Bower and Pearce), 1047 
of umbilical cord' (Mengert and Long- 
well), 79 

of vagina, reconstruction of round liga- 
ments in correcting, ox fascia 
lata for (Ward), 538 (Abst.) 
operation for uterine retrodisplacement 
and, by reduction and attach- 
ment of round ligaments (Tay- 
lor), 1026 

prothrombin concentration in parturient 
women and their newborn in- 
fants (Javert and M:oore), 1022 
Pruritus, Intractable, caused by leuco- 
plakia-kraurosis vulvae, tattoo- 
ing (puncturation) with mer- 
cury sulfide for treatment of 
(Turell), 334 

vulvae, treatment of, by local injections 
ot histamine (Pagniez). 16 
(Abst.) 

Pseudohermaphrodism (Pratt), 870 
Pubiotomy in impacted mentum posterior 
vh 1 . 1 - presentation (Sharkey), 267 
Public health nursing, manual of 1071 
(B. Rev.) 

Puerperal infection (Watson), 584 
Puerperium, ascorbutic acid in (Elmby 
1 * Christensen), 356 (Abst) 

isolated paralysis of serratus anterior 
muscle during (McGoogan), 313 
Phosphatase during (.Quinto), 356 
(Abst.) 

Puncture, simple, as palliative therapeutic 
treatment in purulent accumula- 
tions in female pelvis (von Mi- 
-D,. 1 halkovics), 536 (Abst) 
pyelonephritis, pregnancy, in relation to 
TMal damage and hypertension 
(Crabtree and Reid), 17 
Pyosalpinx treatment of (Haultain), 535 

(Abst) 


R 

Radiologs’' in female sterility (Robecchi), 
V „ 922 (Abst) 

Radiotherapy, complications of (Ward), 
_ 167 

Radium W*|rapy in gjmecology (Ward), 

Rectal administration of paraldehyde, 
techniaue for (Kotz and Kauf- 
man), 332 


Renal agenesis, right uterus unicornis 
associated with ( Schattenberg 
and Ziskind), 293 

damage and hypertension, pregnancy 
pyelonephritis in relation to 
(Crabtree and Reid), 17 
insufficiency following transfusion of 
compatible blood (Brainard). 
142 

Reproduction, endocrine studies of, twenty 
years of progress in (Pluh- 
mann), 609 

Reproductive cycle, relation of vitamin Bi 
to (Williams, Griffith, and Fra- 
lin), 181 

Retractor, abdominal, weighted (Visher), 
516 

Retrodisplacement of uterus In relation 
to pregnancy (Aldridge), 361 
uterine, operation for, and prolapse by 
reduction and attachment of 
round ligaments (Taylor), 1026 
Reviews and abstracts, department of, 
172, 353, 534, 918, 1076 
Ring, Griifenburg, removal of, without 
interruption of pregnancy (Kim- 
brough, Jr., and Tompkins), 156 
Roentgen pelvimetry as routine prenatal 
procedure (Thoms), 891 
rays, artificial menopause produced by, 
hormonal studies in (Nathan- 
son. Rice, and Meigs), 936 
visualization of placenta by soft tissue 
technique (Dlppel and Brown), 
986 

Roentgenography, pelvimetric, film scales 
for use in (Jacobs), 150 
Roentgenologic method for determining 
pelvic depth, an accurate (Ar- 
nell, Guerriero, and Irwin), 467 
Roster of American Obstetrical and Gyne- 
cological Societies, 179, 725 
Round ligaments, reconstruction of, in 
correcting prolapse of vagina. 
Ox fascia lata for (Ward), 538 
(Abst.) 

Rupture, premature elective, of mem- 
branes (Keettel, Diddle, and 
Plass), 225 

of spleen, spontaneous, complicating 
labor (Shannon), 323 
of vaginal scar after hysterectomy 
(Thalheimer and Contiades), 
537 (Abst.) 

S 

St. Louis Gynecological Society, officers 
of, 180, 726 

Salpingitis, tuberculous, treatment of, 
Mikulicz drainage in (Lapeyre, 
Estor, and Gros), 537 (Abst.) 
Salpingostomies in treatment of sterility 
(Villard), 922 (Abst.) 
Salpingostomy, total linear, for treatment 
of tubal sterility (Chalier), 921 
( Abst. ) 

Salt poor diet during pregnancy, effect of, 
upon duration of labor (Pomer- 
ance and Daichman), 463 
San Francisco Gynecological Society, 
officers of, 180, 726 

Scissors, new, for incising uterus in 
cesarean section (Cinberg), 336 
Sculpture, application of. to practical 
teaching in obstetrics (Dickin- 
son), 662 

Secretions, cervical and vaginal, associa- 
tion between biologic action of, 
on spermatozoa (Laifont and 
Bourgarel), 920 (Abst.) 
effect of, on vitality of spermatozoa 
(Watson), 920 (Abst.) 

Sex and life (Steinach), 1072 (B. Rev.) 
iiormones, absence of acute effects of 
(Dick and Hooker), 1080 
(Abst.) 

in marriage (Groves and Groves), 1072 
(B. Rev\) 
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Vaginal hysterectomy — Cont’d ■ 

reflections on (Chavannaz), 534 
(Abst.) 

mycosis, vulval and, and trichomoniasis 
(Hesseltine), 641 

Velamentous insertion of umbilical . cord 
(Records), 504 

Venous pattern, superflcial, in pregnant 
and nonpregnant women by in- 
frared photography, study of 
(Gorman and Hirsheinier), 3o4 
(Abst.) 

Virilizing disease of women, differential 
diagnostic problem in ( West- 
man), 1077 (Abst.) 

Vitamin A content in diets of pregnant 
women (Williams, Hark, and 
Fralin), 1 

in pregnancy (Hirst and Shoemaker), 
12 

and C, activity of, estradiol benzoate, 
and diethylstilbestrol in experi- 
mental fibromatosis (Moricard 
and Simard), 1081 (Abst.) 

Bi, relation of, to reproductive cycle 
(Williams, Griffith, and Fralin), 
181 


Vitamin — Cont’d 

• C, concentration of, in blood during and 
after pregnancy (Sadovsky et 
al.), 357 (Abst.) 

K, effect of, administered to patients in 
labor (Fitzgerald and Webster), 
413 

in obstetrics (Heilman, Shettles, and 
Eastman), 844 

Vomiting and nausea of pregnancy due to 
allergic reaction (Finch), 1029 
Vulva, cancer of (Taussig), 764 
Vulval and vaginal mycosis and tricho- 
moniasis (Hesseltine), 641 
Vulvovaginitis, infant, treatment of, with 
estrogenic hormone (Weed and 
Collins), 1082 (Abst.) 


W 

Washington Gynecological Society, officers 
of, 180, 726 


Y - 

Youth looks at cancer, 1075 (B. Rev.) 
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Transfusion, renal insufficiency following, 
of compatible blood (Brainard), 
142 

Trichomonas vaginalis, pure culture of, 
pathogenicity and physiology of 
(Trussell and Plass), 883 

Trichomoniasis and vulval and vaginal 
mycosis (Hesseltinc), 641 

Triplets, viable, delivered by cesarean 
section (Smith and Cathcart), 
515 

Tubal patency, 1920-1940, uterotubal in- 
sufflation as test for (Rubin), 

■ . . , , 

pregnancies, successive, coexistent . 

(Behney and Hanes), 155 
pregnancy associated with tubal tuber- 
culosis (Bland), 271 
bilateral simultaneous (Lee aiid 
Stone), 316 

sterility, treatment of, total linear sal- 
pingostomy for (Chalier), 921 
(Abst.) 

tuberculosis, tubal pregnancy associated 
with (Bland), 271 

Tuberculin test in pregnancy, significance 
of (Maeder and Myers), 218 

Tuberculosis of cervix (Lahmann and 
Schwartz), 439 

of endometrium, coincidence of, with 
tuberculosis of lung (Lackner, 
Schiller, and Tulsky), 429 
of lung, coincidence of tuberculosis of 
endometrium with (Lackner, 
Schiller, and Tulsky), 429 
pelvic (Lahmann and Schwartz), 439 
tubal, tubal pregnancy associated with 
(Bland), 271 

Tubes, permeability of, in adnexal inflam- 
mation, research on (Daniel, 
Mavrodin, and Waneff), 918 
(Abst. ) 

Tuboovarian abscess, pregnancy compli- 
cated by (Brougher), 1053 

Tumor, Brenner, of ovary complicating 
labor (Siegel), 337 

granulosa cell, extraovarian (Powell 
and Black), 318 

Intraligamentous (Ragins * and 
Frankel) ,302 

of ovary with hemoperitoneum and 
hemothorax (Vogt), 285 
with precocious sexual development 
in child aged six (Stabler and 
Thomson), 1077 (Abst.) 
renal, and ectopic kidney associating or 
simulating uterine and adnexal 
tumor (Rubin), 536 (Abst.) 

Tumors of internal genitalia among pre- 
pubertal girls (Delannoy and 
Demarez), 139 (Abst.) 
ovarian, changing conceptions of (Tay- 
lor, Jr.), 566 


U 

Umbilical cord, prolapse of (Mengert and 
Longwell), 79 

velamentous Insertion of (Records), 
504 

Unmarried mother as medical and social 
problem (Danforth), 637 

Urinary incontinence, stress of, method 
for evaluating (Barnes), 381 
prolan excretion during menstrual cycle 
(Eagby), 1079 (Abst.) 
tract, infections of, during puerperium, 
employment of p-aminobenzol- 
sulfonamid in (Brandstrup and 
- . Sindblerg-Hansen), 301 (Abst.) 

urine, ascorbutlc acid in, relation between 
elimination of, and interruption 
of pregnancy (Grossi), 357 
(Abst.) 

Uterine bleeding, functional, clinical cor- 
relates of (Hamblen), 1076 
(Abst) 


Uterine bleeding, functional — Cont’d 

testosterone propionate in, and dys- 
menorrhea (Rubinstein), 1086 
(Abst.) 

in last trimester of pregnancy (Wal- 
lace), 128 

Induced by progesterone (Zondek, 
Kozin, and Vesell), 391 
cancer, treatment of, evaluation of 
(Healy), 578 

cervix, flbromyoma, pedunculated and 
expelled from vagina, (Torpin 
and Beard), 490 

fibroids need not be operated upon 
routinely (Vanverts), 173 
(Abst) 

new treatment of (Langlois), 172 
(Abst) 

fibroma, hysterectomy for, high partial 
(Azevedo and Dutra), 173 
(Abst) 

liyperkinesia, hormonal treatment of, 
with corpus luteum hormone 
(Vautrin), 1084 (Abst.) 
motility, mechanical ink writing re- 
corder suitable for recording, 
during pregnancy and labor 
(Penning), 330 

retrodisplacement, operation for, and 
prolapse by reduction and at- 
tachment of round ligaments 
(Taylor), 1026 

Uterotubal insufflation as test for tubal 
patency, 1920-1940 (Rubin), 628 
Uterus, adenocarcinoma, mixed, and 
' squamous cell carcinoma of 
(Skinner and McDonald), 258 
carcinoma of body of (Miller), 791 
carcinosarcoma of (Hoffman), 289 
chorionepithelioma of (Smiley and 
Clements), 471 

duplex, homolateral hematometra and 
hematosalpinx in (Arenas and 
Echegaray), 147 (Abst.) 
fibroids of (Kanter and Klawans), 172 
(Abst) 

flbromyoma angiomatosum (Gardner), 
822 

gravid, acute torsion of (Olivella end 
Feo), 1036 (Abst) 

physics of (Vaientinuzzi), 358 (Abst) 
inversion of, acute, post partum associ- 
ated with placenta accreta 
(Halpert and Graffasnino). 509 
lipoma of (Ritter and Stringer), 501 
retrodisplacement of, in relation to 
pregnancy (Aldridge), 361 
unicornis, right, associated with renal 
agenesis ( Schattenberg and Zis- 
kind), 293 


V 

Vagina, adenocarcinoma of, primary dif- 
fuse (Piper), 498 

artificial, simple method of making 
(Falls), 906 

congenital atresia of upper two-thirds 
of, and cervical os with hemato- 
metra (Flemming and Kava), 
296 

myoma of (DaCosta), 172 (Abst.) 

Vaginal bleeding with prolapse and tor- 
sion of right Fallopian tube, 
following vaginal hysterectomy 
(Bower and Pearce), 1047 
epithelium, glycogen content of, in chil- 
dren (Herrnberger and Horst- 
mann), 110 (Abst.) 
influence of estrin on, of young girls 
(Herrnberger), 1081 CAbst.) 
hysterectomy (Faure), 534 (Abst.) 
prolapse and torsion of right Fallo- 
pian tube with vaginal bleeding 
following (Bower and Pearce). 
1047 
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AMPLITUDE OF FETAL HEART SOUNDS 

The amplitude varies consiclerabl 5 ' in the stethograms, the first sound with a 
minimum of 3 mm. (Fig. 3) and a maximum of 22.8 mm. (Fig. 6), rvhile the 
variation in the second sound is from only a slight oscillation in the base line 
at times (Fig. 1) to 33.5 mm. (Fig. G). In the phonographic recordings the in- 
tensity of the sounds varies in just the same degree, in some the}* are loud and 
in others verj' soft but all discs considered successful recordings reproduce the 
heart sounds clearly enough so they can easily be identified. As a rule, hearing 
at low frequencies is difficult for the average ear, but in the reproduction of the 
recorded heart sounds these frequencies can be so amplified that the sounds are 
easily heard bj' the most inexpert. Tlie intensitj' of tlie heart sounds varies 
greatl 3 ^ from time to time in the same patient. 

RECORDING OF A FETAL HEART MURJIUR 

As far as we have been able to learn bj' a search of the medical literature, 
fetal heart murmurs have never been recorded in a stethogram or on phonographic 
discs. In this case, the mother, a primipara, when six 3 -ears of age, had had her 
spleen removed “on account of some kind of anemia." She was in normal 



Fig. 8. — This record was taken six weeks after birth of the fetus taken in Fig. 7. 
Rate of exposure 50 mni. per second. The first sound (1) is of greater intensity and 
is biphasic, wliile the second (2) is directed upward. The third (S), which is proto- 
diastolic, is of low intensity and frequency. A systolic murmur (S) continues through- 
out systole. Systole 0.19 to 0.21 and diastole 0.1875 to 0.1975 second. Vibrations first 
heart sound 4 to 5 and second 2 to 3. Rate 151. The electrocardiogram is of the 
second lead and a deep Q-wave is present. The electrocardiogram and heart sounds 
are taken simultaneously. 


ph 3 -sical condition at the time of this examination. Tlie recordings were made 
ou April 4, 1939, and the bab 3 ' was bom the nineteenth of the same month. The 
fetus was in an E.O.A. position, and this Avas confirmed b 3 - the roentgenogram. 

The fetal heart tones Avere easil3- “picked up" and the recordings made 
AA'ithout diffieult3'. The stethogram (Fig. 7) sIioaa’S a definite split first sound (1,) 
AA’ith a murmur in S 3 ’stole, starting just after the second dhdsion of the first 
sound and continuing to the second sound. The principal oscillations of the heart 
sounds are about equal in intensity and diastole is longer than S3-stole. In the 
reproduction of the disc, recording the s3'stolic murmur is clearl3^ heard but 
A-aries in intensit 3 - with the mother’s respirations and the moAmments of the 
fetus — the latter being definitel3' audible. . 

During the deliA'er 3 q the fetal heart sounds were made audible through the 
loud speaker up to the time the bab 3 -’s head appeared on the perineum. 

Imniediatel3' after deliAmr3’- the child was examined and a definite S3-stolic 
murmur Avas heard OA-er the upper sternum and the pulmonic area. The .spleen 
AA-as enlarged. No other abnormalities Avere found. 

Six weeks after birth the child was again examined. It AA-as undernourished, 
weighed 7i/A pounds and the spleen was enlarged to 3 cm. below the costal margin 
and was rather firm. 
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The fetal heart sounds were not of the ticktack type in 49 of the 
eases, the diastole being of greater duration than systole. 

The length of yentricular sy.sto]e ranged from 0.16 to 0.23 second 
and the diastolic phase from 0.17 to 0.53 second, and there was no con- 
stant change in the duration ratio between these periods at the various 
heart rates. 

The heart rates varied from 92 to 163, and, since in all cases, except 
one with a congenital heart lesion, a healthy child was born, it seems 
rate changes in this range are of little diagnostic significance. 

The first sound is seldom the accented one, this being true in only 
8 cases. The intensitj^ of the sounds Avas about equal in 16 eases and 
in 28 cases it Avas greater in the second. 

The reported recording of a fetal heart murmur is thought to be the 
first described in the medical literature. 

Congenital heart lesions may be recorded and diagnosed before 
birth. 

A portable mechanism for recording and reproducing fetal heart 
sounds as Avell as making them audible directly from the patient is 
described and it is thouglit this Avill lie of value (1) clinically, (2) in 
research, (3) in teaching, and (4) in increasing knoAvledge of changes, 
normal or pathologic, of' rate and rhj’-thm of the fetal heart sounds 
during delivery. 
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Hermberger and Horstmann: Glycogen Content of Vaginal Epithelium in Chil- 
dren, Arch. f. Gjmiik. 168: 451, 1939. 

The smallest amount of follicular hormone which will definite^ cause a full 
and complete gljxogen content in the vaginal mucosa in children and- maintain it 
at this level was found to be a dailj' peroral dose of one thousand international 
units of estradiol benzoate. The authors’ studies show that glycogen accumulation in 
the mucosa does not occur until after the epithelium has been stimulated b.y 
hormone therapy to the point where it has achieved its normal adult tj-pe of 
stratification. They^ believe that they' have proved that the production of normal 
glycogen content is directly dependent upon ovarian function and that the follicular 
hormone is directly' in control of glycogen formation. 


Ralph A. Reis. 
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The heart was about normal in size but the aorta was -nuder than normal, A 
systolic murmur, best heard over the upper sternum and the pulmonic area, was 
present and was transmitted about equallj' in all directions. 

In the stethogram (Fig. 8), taken over the pulmonic area and part of the up- 
per sternum, normal first and second sounds and a protodiastolic third sound 
are recorded, while a systolic murmur continuing throughout systole is seen. 
Systole is longer than diastole. 

The electrocardiogram is normal except for a deep Q-wave in Leads II and 
III and a high T-wave in Leads I and II. In the disc recordings the systolic 
murmur, taken from over the pulmonic and upper sternal areas, is clearly 
audible, the rhythm is sinus in origin though variable, and the rate averages 150. 
No definite diagnosis was made at this time. 

VALUE OP RECORDING AND REPRODUCING PETAL HEART SOUNDS 

Many accurate, measurable observations are necessary to overcome 
misinformation concerning the normal fetal heart, and it is believed 
the methods described can be the principal means of doing this. 

For teaching purposes a collection of records showing normal and 
abnormal fetal heart sounds can be made and reproduced so students 
can unquestionably see and hear what is being described. 

Records can be taken during the course of pathologic cases, ablatio 
placentae, for example, and preserved to actually show the progression 
of the disease from the fetal heart standpoint. 

The records will be of permanent value in studying the fetal heart 
response to drugs administered to the pregnant mother before and 
during confinement. 

The records can be reproduced at leisure and the heart studied as 
many times as desired without alarming or tiring the patient. 

Fetal heart sounds are an unsolved mystery as far as the average 
medical student is concerned, and some practitioners as well, but after 
he actually sees and hears the recorded sounds and hears those audited 
directly from the patient until he is familiar with their vagaries he is 
then prepared to auscultate the organ from which they emanate. 

By broadcasting the heart sounds through the loud speaker, all in 
the delivery room can follow the noi’mal changes in the fetal sounds, 
and to those of us who have done this, it is evident much time and 
study will be necessary before the normal and pathologic fetal heart 
changes can be differentiated. 

When it is necessary to decide whether the child is alive or not 
this adds another method of examination and, with electrocardi- 
ography, it would be a rare ease in which this question could not be 
accurately answered. 

It is believed that, by this method, congenital heart lesions can 
usually be discovered before birth. 

SIBIMARV 

In a series of 58 pregnant mothers, an attempt was made to make 
stethograms and reproducible disc recordings of the fetal heart. In 
52 eases the effort was successful and in 6, unsuccessful. 

The age of the fetuses whose heart sounds were recorded varied 
from five and one-half months to the time of delivery. 
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Table I. Data on Lochia 


DAYS 

POST 

PARTUM 

(CASES 

SERIES A 

GIVEN ERGOTRATE) 

SERIES B 

(controls) 

PER CENT 

OF PATIENTS WITH 

PER 

CENT OF PATIENTS WITH 

PROFUSE 

LOCHIA 

JIODEKATE 

LOCHIA 

SCANT 

IXICIIIA 

NO 

LOCHIA 

o ca 

O 

►a < 

PROFUSE 

LOCHIA 

< c 

5 5 

ii 

SCANT 

LOCHIA 

NO 

LOCHIA 

LOCHIA 

ALIIA 

1 

u 

(32 

3(3 

0 

0 

0 

73 

27 

0 

0 

2 

1 

44 

54 

0 

0 

1 

61 

38 

0 

0 

3 

0 

39 

59 

0 

1 

2 

63 

34 

0 

0 

4 

0 

37 

63 

0 

o 

O 


68 

32 

0 

1 

5 

0 

40 

59 

0 

4 

2 

63 

35 

0 

1 

6 

0 

28 

52 

9 

0 

1 

40 

52 

1 

0 

7 

0 

22 

60 

10 

20 

1 

43 

55 

0 

1 

8 

1 

23 

68 

9 

23 

0 

45 

55 

1 

11 

9 

0 

23 

45 

11 

33 

0 

40 

56 

6 

19 

10 

0 

31 

57 

9 

33 

0 

49 

43 

8 

43 


Table II 


ISeries A (Paiienis given ergotrate) : 


Primiparas 

72 

Multiparas 

28 

Total 

100 

Primiparas liamng afterpains 

40 (55%) 

Multiparas having afterpains 

25 (89%) 

Total 

65 (65%) 

Series B (Controls): 


Primiparas 

91 

Multiparas 

9 

Total 

100 

Primiparas having afterpains 

39 (42%) 

Multiparas having afterpains 

8 (88%) 

Total 

47 (47%) 


The standard of morbidity used was an elevation of temperature to 3S° C. or 
over for two or more consecutive days. Temperature elevations due to causes other 
than uterine infection were not included in the morbidity statistics. 

RESULTS 

The determination of the rate of involution of the uterus was made by plotting 
graphically the mean average height of the fundi each day in each group of cases 
considered. Fig. 1 shows the rate and degree of involution of the 100 cases 
(Series A) receiving ergotrate during the first three post-partum days as compared 
to the same number of controls (Series B). Although tlie mean difference in the 
measurements amounts to about 0.5 cm. only, it is significant that the mean height 
of the fundi in Series A is at all times less than that of Series B. It is also 
significant that tlie rate of involution in Series A is a regular one throughout the 
period while that of Series B tends to slow down particularly in the last three 
days of the ten-day period. 

Believing, as many have observed in their clinical experience, that multiparas 
involute less rapidly than primiparas, I compared the cases graphicall_y in the group 
receiving ergotrate and the controls. Fig. 2 illustrates the comparative involution 
in multiparas and primiparas who received ergotrate. Surprisingly enough, the rate 
of involution in multiparas on ergotrate prophylaxis follows very closely that of 
primiparas. In Fig. 3, however, where the multiparas and primiparas of the con- 
trol series are compared, it is. seen that the involution of the multiparous uterus 




























THE REDUCTION OP POST-PARTUM MORBIDITY BY THE 
PROPHY'LACTIC USE OP ERGONOVINE’^' 

James B. Lounsbuey, M.D., Ann Arbor, Mich. 

T he employment of an oxytocic immediately post partiim has been 
practiced nbiqnitonsly since John Stearns introduced the nse, of 
ergot in obstetrics in 1807. Pew obstetricians, however, are convinced 
that the routine administration of such a drug over a period of several 
days is warranted. 

Since the appearance of the article by Bourne and BuriP in 1927, a 
number of clinical experiments-'® have been made in an effort to demon- 
strate the prophylactic value of ergot and its derivatives. With the con- 
troversiaP'^® isolation of the active principle of ergot, now known under 
the pharmacopeial name of ergonovine,^^ an added interest in the sub- 
ject was aroused. The time-honored fluid extract of ergot is now being 
abandoned to the more stable active principle. 

The inconsistency in the results reported with the prophylactic use 
of the fluid extract of ergot has been enlightened by the work of Jones 
and Barlow® showing that the drug may undergo deterioration. Since 
the advent of ergonovine, studies on its effect on involution and puer- 
peral morbidity have been invariably favorable. The following 
study, undertaken at the Maternity Division of the University Hospitals 
in Cleveland, will add to the literature which has been accumulating 
since 1935. 

PROCEDURE 

Two hundred obstetric patients were studied (Table II), unseleeted except as 
follows: Patients with abdominal tumors, patients on whom observations were too 
inadequate to be of use, cesarean sections and very ill patients, such as cardiacs, 
were discarded for obvious reasons. Due to the nature of the University Hos- 
pitals’ obstetric service, nearly all the eases were operative deliveries, the term 
operative including the so-called outlet or prophylactic forceps. 

All patients received the routine administration of 1 c.c. of pituitrin (obstetric) 
following delivery of the fetus and 0.2 mg. of ergotrate (Lilly) following delivery 
of the placenta, both drugs given iiypodennically. The first 100 cases, Series A, 
were given in addition 0.4 mg. of ergotrate orally six hours post partum and 0.2 
mg. t.i.d. for the next three post-partum days. The second 100 eases. Series B, 
were given no oxytocic other than the routine pituitrin and ergotrate immediately 
post partum as noted above, unless alarming subinvolution, post-partum hemorrhage 
or foul lochia warranted further medication. 

Daily measurement of the height of the fundus above the symphysis pubis, nota- 
tion of the character and amount of lochia, and interrogation of the patients as 
to the presence and severity of afterpains were made by the same individual. 
Measurements were discarded when it was known or suspected that the urinary 
bladder was full. Uterine pains kno\vn to be associated with the process of nursing 
were not tabulated. 

♦The clinical work of this article was done while the author was a member of 
the resident staff of the Maternity Division, University Hospitals, Cleveland. 

Ill 
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Fig. 3. — The involution of the multiparous uterus (solid line) compared to that of 
the primiparous uterus (broken line), neither of whicli groups was given the 
prophylactic course of ergotrate. 
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Pig. 4. — The rate and degree of involution of the uteri of the primiparas who were 
given ergotrate (broken line) and of those who were not (solid line). The mean dif- 
ference of the two curves is about 0.5 cm. 



Pig. 5. — Tbis graph illustrates the rate and degree of involution of the uteri of 
multiparas who received ergotrate (broken line) and those who followed the customary 
course without prophylactic medication (solid line). The mean difference of these two 
curves is 1.5 cm. 


LOUNSBURY: REDUCTION OF POST-PARTUM MORBIDITY 


113 


is considerably more irregular and more delayed than the primiparous uterus with 
or without the administration of ergotrate. 

In the use of prophylactic therapy with ergotrate, the effect on primiparas alone 
is shown in Fig. 4. Here again the actual difference in the mean height of the 
fundi does not amount to more than 0.5 cm., but it can be seen that there is a 
definite trend or tendency for the rate and degree of involution in the cases re- 
ceiving ergotrate to be somewhat better than the controls. The same type of com- 
parison is made in Fig. 5 with respect to the effect of ergotrate on the multip- 
arous uterus, as compared to the rate of involution in the control. Here the 
benefit derived from oxytocic administration is much more marked, the measure- 
ments of the fundi averaging almost 1.5 cm. in difference. 



Pig. 1 , — Graph showing tlie rate and degree of involution of the uterus of 
patients given ergotrate (broken line) during the first three post-partum days com- 
pared to the controls (solid line) who received oniy the routine oxytocics during 
delivery. The average height of the fundi in each group is plotted for each day 
of the post-partum period in tiie hospitai. Notice the reguiarity of the iine repre- 
senting the uteri influenced by ergotrate and the irregularity of the controls ; the 
latter show a tendency for the rate to decrease during the last three days. 



Fig. 2. — The curves, plotted in the same manner as in Fig. 1, show how closely 
the involution of the muitiparous uterus (solid line) foiiows that of the primiparous 
uterus (broken line) when ergotrate is given during the first three days of the 
post-partum period. 


A statistical study of the puerperal lochia can at best be rather inaccurate due 

to the inlierent difficulty in determining the exact amount of lochia passed and 

due to the indefinite borderlines defining lochia rubra, lochia serosa, and lochia alba. 
In this study it is admittedly quite inaccurate in view of the fact that the descrip- 
tion of the character and amount of lochia was based purely on personal judg- 
ment or impression. Since it may be assumed, however, that the same relative 
inaccuracy pertains to Series A as to Series B of the patients or, in other words, 

that the same percentage of error applies to the one group as to the other, some 

conclusion perhaps may be justified from a study of Table I. The cases are 
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in showing that the patients who were given ergotrate had a better and 
smoother post-partiim course from the standpoint of clinical signs during 
the post-partum period. 

The studies show that there is definitely a more regular rate of in- 
volution in the patients who received prophylactic doses of ergotrate 
than in those who w'cre allowed to follow their own course. The work 
of Davis and his co-workers" on uterine tone and motility showed that 
some primiparas and most multiparas tend to exhibit irregularities. It 
is at the time of these irregularities which are unpredictable that the 
complications of involution maj' develop, chiefly posbpartum hemor- 
rhage and retention of lochia favoring puerperal sepsis. It seems reason- 
able to assume that if these irregularities can be prevented by the 
routine administration of a nontoxic drug such as ergonovine, the com- 
plications which may arise from the iiTegularities of tone and motility 
will be prevented. It may be that it would be advantageous to ad- 
minister the drug over a longer period of time during the puerperium, 
not with the idea of hastening involution, but Avith the intention of 
keeping the involution of the uterus at a regular rate of progression 
until the uterus has returned to normal size. A case in point is that 
of a para iii Avho developed post-partum hemorrhage from subinvolu- 
tion on the twenty -first day of the puerperium. It may be conjectured 
that if she had lieen receiving an oxytocic up to this time the emergency 
would not have developed. Further work on the toxicity of ergonovine 
over prolonged periods of administration must be done before such 
therapy can be advised. 

I would like to propose the hypothesis that manj’- uteri do not have 
the ability to maintain adequate tonic contraction for one reason or an- 
other; that there is thus a lag in the effectiveness of the contractions, a 
lag behind the rate that the organ is undergoing atrophy. Following 
evacuation of the placenta many injured blood sinusoids are left exposed 
on the inner Avail of the uterus. Experience has shoAvn how brisk the 
bleeding from these vessels may become. Compression of a bleeding 
Ifiood vessel is a fundamental surgical principle in the control of hemor- 
rhage. Compression of these exposed Amssels is accomplished more or 
less by the rhythmic motility and contraction of the uterus Avhieh con- 
tinues after delivery. But Avhile the uterus is cariying on its rhythmic 
contraction, it is also undergoing a tremendously rapid atrophy. The 
atrophy is a process of catabolism of the individual cells of the myo- 
metrium AA^ereby the cells become smaller in all dimensions, but chiefly 
in breadth. The contraction of the uterus, hoAveA’^er, is due to a shorten- 
ing of the fibromuscular cells in their longitudinal diameter. It is this 
shortening AA'hich exerts the effectwe pressure on the open sinusoids and 
prevents bleeding until the A’^essels have firmly thrombosed. If the con- 
traction of the cells of the myometrium is not frequent and persistent 
enough to take up the slack produced by the process of atrophy, a rela- 
tive flaecidity of the uterus is alloAved to develop. Thus the effect of 
compression of the bleeding blood vessels is lost. The process may vary 
in degree so that the bleeding AA'hich is alloAved to occur may be only the 
oozing which forms “lochia” or may be actual hemorrhage. It may be 
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classified on each day of the ten-day post-partum period according to the amount of 
lochia passed. The greatest difference to be noticed in the two groups is in the 
incidence of lochia observed to be profuse and in the cases showing absence of 
lochia. Whereas only 2 per cent of those receiving ergotrate exhibited . profuse 
lochial discharge, there was 7 per cent in the control group; and while the absence 
of lochia was found in 48 per cent of patients in Series A, it was observed in 
only 16 per cent of the controls. Likewise, Table I demonstrates the greater prev- 
alence of the appearance of lochia alba in the group receiving ergotrate than in 
the controls. 

A study of the incidence of “afterpains” in the primiparas and the multiparas 
of the two groups reveals some rather interesting facts (Table II). Of the 100 
cases in Series A, 65 per cent had afterpains, while 47 per cent of the controls 
suffered afterpains. In Series A, 55 per cent of the primiparas had pains, while 
42 per cent of those who received no ergotrate had afterpains. In the cases given 
ergotrate 89 per cent of the multiparas had afterpains, while 88 per cent of the 
multiparas in Series B had afterpains. It is seen, therefore, that the incidence of 
afterpains in the multiparas in the two groups was practically identical, while the 
incidence in the primiparas was onl}' a little greater in those who were given ergo- 
trate than in the controls. Incidentally, the occurrence of afterpains in primiparas 
does not seem to be so infrequent as is commonlj’ believed. 

The puerperal morbidity as determined by the standard mentioned above, that is, 
the morbidity due to uterine infection excluding all other causes, was found to be 
4 per cent in the eases given ergotrate as compared to 10 per cent in the , controls. 

Side reactions of ergot therapy such as nausea and vomiting which occur with 
the fluid extract were not seen. There was no case of ergotism. 

COiMMENTS 

The size of the dosage of ergotrate and its frequency of administration 
were chosen purely arbitraril}'. It was felt that if 0.2 mg. of the drug 
would stimulate the tone and motility of the uterus, as shown by Davis 
and others,’’ for a period of at least tivo or three hours, little would be 
gained by subjecting the patient to the possible pain of more vigorous 
contractions. As shown in this series, the presence of afterpains was 
relatively little increased bj^ the use of the drug in this dosage. After- 
pains were readily controlled by codeine. It may be that the use of 
greater or more frequent doses of ergonovine would produce an even 
more marked exhibition of the value of the prophylactic administration 
of an oxytocic. 

The impression was gained tliat tlie toxemias tended to involute much 
more rapidly than the normal cases. An attempt was made to compare 
the rates of involution of toxemias to normal cases in the group receiv- 
ing ergotrate and in the control series by the same grapliic method al- 
ready presented. The group of cases of toxemias was too small, how- 
ever, to be statistically utilizablevand the results were too irregular to 
lie of significance. The impression is maintained, none the less, that 
toxemias, especially eelamptics, tend to involute much more rapidly than 
normal puerperal cases. 

The lack of accuracy olitainable in a study of this sort may make 
one discredit the results. It must be observed, however, that Av'hatever 
inaccuracies in measurements and in observations occurred in the group 
of patients Avho were given ergotrate occurred to a like extent in the 
controls, klore significant, hoAvever, in justifying the conclusions drawn 
is Ibp fact that there is consistency in all the subdivisions of the study 



A STUDY OF 1,200 CASES OF HYSTEEECTOMY*' 

Philip TI. Smith, M.D., F.A.C.S., Evanston, III. 

(From the Department of Obstetrics mid Gynecology, Evanston Hospital and the 
Northwestern- University Medical School) 

R emoval of the uterus constitutes a large percentage of the surgery 
in the Department of Obstetrics and Gynecologj’’ at the Evanston 
Hospital, The operation is done for varied findings and many symp- 
toms. Since several types of procedure are employed, we have felt that 
a studj" of our work would be of general interest and should enable us 
better to evaluate our results. 

During the period October, 1929, to Jan. 1, 1940, we have done 1,200 
hj-sterectomies. Of these, 744 were subtotal, 93 were total abdominal, 
and 363 were vaginal operations. 

It is of interest that of the 363 vaginal hysterectomies, 275 have been 
done in the last five years, and that none were done the first year in- 
cluded in the study (1930). The peak of this incidence was the year 
1937. Added experience, improvement in technique and the encour- 
aging results reported from other clinics influenced us in our frequent 
selection of the vaginal route. It is impossible to have hard and fast 
rules governing the elioice of operation, but excluding eases of Imown 
uterine cancer, residues of pelvic infection, adnexal pathologj’’ which 
must be dealt with otlierwise, extremely large tumors and postoperative 
adhesions, our choice is usually the vaginal operation. 

This operation is especially adapted to women in Avhom there is some 
relaxation of the pelvic floor and supporting structures, and in the pres- 
ence of cervical disease and retrodisplacement. It lends itself to the 
repair of this relaxation by doing either anterior or posterior colpor- 
rhaphy, or both, and, of course, does aAvay with the cervix. In the pres- 
ence of complete prolapse and in those patients in Avhom the uterus pro- 
trudes only partially from the introitus, the interposition of the broad 
ligaments beneath the bladder, following the removal of the uterus 
through the vagina, has given us satisfactory results in most cases. 

In some clinics the IManchester operation is preferred. One member 
of our group is using it now more often than formerly. It may Avell 
be that we have not aceorded it the place it deserves. This, however, is 
a report on hysterectomy and is intended to show Avliat Ave .have been 
able to aceomplish Avith that operation. 

We regularly employ the total abdominal operation in knoAvn cases 
of carcinoma of the corpus. We haAm no knoAAdedge of carcinoma ap- 
pearing in the cervical stump in any of the 744 eases of subtotal hyster- 
ectomy included in this report. More important, hoAvever, is the fact 
that the pathologist discovered early cancer of the uterus in IS patients 

•Presented before the Chicago Gynecological Society, March 1‘5, 1940. 

Its 
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inferred that the effect attempted in the use of an oxytocic is to assist 
this deficiency in tone and to maintain a rhythmic contraction of the 
nterns sufficient to keep pace with the atrophy of the organ. 


CONCLUSIONS 

1. The prophylactic administration of ergonovine in the form of 
ergotrate (Lilly) over several days in the post-partum period : 

a. Increases the rate of involution of the uterus; 

b. Produces a more regular rate of involution with fewer periods of greater or 
lesser subinvolution; 

c. Eesults in a decrease in the amount of and the sanguineous nature of the 
lochia; 

d. Eeduces the puerperal morbidity due to uterine infection. 

2. The rate and extent of involution in multiparas closely approxi- 
mates that of primiparas when ergonovine is administered during the 
first three days of the puerperium. 

3. The use of ergonovine in the post-partum period as prophylaxis is 
partieularlj'' beneficial in multiparas. 

4. Normally multiparas have a less rapid and less regular rate of 
involution than primiparas. 

5. Afterpains are, contrary to the usual belief, quite common in pri- 
miparas. 

6. Ergotrate, in the dosage used in this study, increases only slightly 
the incidence of afterpains. 

7. The prophylactic use of an oxytocic in the post-partum period is 
based on the fundamental surgical principle of hemostasis by compres- 
sion. 

SUMMARY 

1. The effect of the routine administration of ergonovine during the 
first three days of the post-partum period was studied in 200 obstetric 
patients, primiparas and multiparas. One hundred patients were given 
the drug and 100 patients were used as controls. 

2. The prophylactic use of ergonovine in the puerperium resulted 
in an increase in the rate and extent of involution, in a decrease in the 
amount and sanguineous character of the lochia, and in a decrease in 
puerperal morbidity due to uterine infection. 
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Table III. Previous Gynecologic Operations 


TYPE OP OPERATION 

subtotal 

TOTAL (ABD.) 

VAGINAL 

Bilateral oophorectomy 



0 

Bilateral salpingectomy 

IS 

1 

0 

XJnilateral oophorectomy 

47 

5 

4 

Unilateral salpingectom 3 ’ 

27 

1 

4 

Uterine suspension 

46 

10 

9 

Vaginal plastic operations 

23 

1 

17 

Exploratoiy laparotomj' 

7 

0 

0 

Eemoval of ovarian cj’sts 

13 

4 

0 

Eadium therapy 

7 

s 

0 

Ectopic pregnancj’ 

5 

o 

2 

Eemoval of tumors (myomectomv) 

7 

4 

1 

Amputation of cervix 

9 

4 

0 

Sterilization operation 

4 

0 

0 

Hj-sterotomj' 

n 

o 

0 

0 

Drainage of abscess 

4 

0 

0 

Eepair of vaginal fistula 

O 

0 

1 

Eesection of ovarj" 

o 

o 

0 

0 

Transposition operation 

0 

0 

o 

X-ray therapj’ 

0 

5 

0 

Diagnostic dilatation and curettage 

37 

12 

0 

Table IV. Additional 

OPER-VTIVE PROCEDDrJ:S 


PROCEDURE 

subtotal 

TOTAL (ABD.) 

VAGINAL 

Bilateral oophorectonij* 

157 

39 

4 

Bilateral salpingectomj' 

177 

39 

5 

Unilateral oophorectomy 

199 

11 

7 

Unilateral salpingectomj' 

162 

9 

5 

Appendectomj’’ 

227 

15 

1 

Anterior colporrhaphj' 

24 

4 

114 

Posterior colporrhaphj' 

62 

4 

256 

Diagnostic dilatation and curettage 

19 

10 

12 

Ovarian cysts removed 

13 

0 

4 

Bartholin cysts removed 

0 

0 

O 

Cervical plastic 

33 

0 

0 

Eesection of ovary 

16 

0 

0 

Herniotomj' 

6 

0 

0 


The bladder was opened three times while operating abtlouiinally and twice while 
doing vaginal hysterectomy. Careful closure and the use of a retention catheter 
for some days resulted in satisfactory healing. 

The bowel was opened three times while doing difficult dissections in the pelvis 
and twice while doing posterior colporrhaphy following vaginal removal of the 
uterus. With the exception of a fistula which remained open for six months in 
one of the subtotal operations, these patients made good recoveries. 

Unless the operation is quite difficult and a stormy convalescence anticipated, or 
when much time has been consumed, we regularlj’ remove the appendix. Two hun- 
dred forty-two appendectomies were done following the subtotal and total hysterec- 
tomies. Of the remaining cases many had pre^dousl}’ had their appendices re- 
moved. Convalescence when appendectoraj' was done was no more stormy than 
when the appendix was allowed to remain. The average stay in the hospital was 
15.4 days, and the morbidity of this group was 23 per cent. 

The ten vaginal wound infections listed in Table y include only those of severe 
grade in which there was frank suppuration. I am sure that infection of the 
vaginal wound in a lesser degree accounts for much of the postoperative morbidity 
in this group. 

In the treatment of complications, blood transfusions were given sixty times. 

The average number of days spent in the hospital was 15.6. This does not 
represent the postoperative days. Many patients come in for examination several 
days before operation and tliis increases the average length of stay. 
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ill wliom the cervix had been allowed to remain. A more routine use 
of the total procedure would have given these women additional pro- 
tection. For the period as a whole only one out of nine abdominal 
operations has included the removal of the cervix. I wish to point out 
that this ratio is changing rapidly. In 1939, we did exactly twice as 
many total operations as in 1938. 

Of these 1,200 women, 901 were multiparas and 299 were nulliparas. Of the 363 
vaginal hysterectomies, 348 were multiparas and 15 were nulliparas. 

The chief symptoms complained of in the order of their frequency were: vaginal 
bleeding, 711 (60 per cent) ; pain and discomfort, 471 (30 per cent) ; backache, 243 
(20 per cent) ; leucorrhea, 154 (14 per cent) ; urinary disturbance, 141 (12 per- 
cent) ; pressure, 49 (4 per cent). One hundred fifty-four either noticed enlargement 
or their physician had discovered a tumor. Seventy-seven (6 per cent) complained 
of a protrusion from the vagina and 34 (3 per cent) complained of a loss of weight. 


Table I. Age Incidence 


Under 21 years 

4 

21 to 30 years 

57 

31 to 40 years 

450 

41 to 50 years 

503 

51 to 60 years 

113 

61 to 70 years 

58 

Over 70 years 

15 


Because it is unusual to remove the uterus in a patient under 21 years, I wish 
to say that two of these girls, aged 17 and 19, had large degenerating fibroid tumors 
of the uterus. The uterus could not be saved. The remaining two, both aged 19 
years, had residues of pelvic infection; their symptoms of pain and bleeding, and 
the presence of old inflammatory masses, brought them to operation. Both ovaries 
were preserved in the first two eases, and one ovary each in the other two. 

Table II. Indications for Operation 


indication 

SUBTOTAL 

total (abd.) 

vaginal 

Fibroids 

460 

48 

124 

Functional bleeding 

84 

9 

18 

Prolapse 

0 

0 

114 

Pelvic inflammatory disease 

61 

9 

0 

Descensus and relaxation 

0 

0 

67 

Eetroversion 

24 

0 

32 

Carcinoma 

23 

17 

7 

Ovarian cysts 

25 

5 

0 

Endometriosis 

16 

2 

0 

Postoperative adhesions 

13 

0 

0 

Tuberculosis (pelvic) 

6 

0 

0 

Tuboovarian abscess 

6 

0 ' 

0 

Bilateral dermoid cysts 

5 

0 

0 

Twisted ovarian cysts 

2 

0 

0 

Ectopic pregnancy and fibroids 

o 

ia 

0 

0 

Pregnancy and multiple fibroids 

O 

0 

0 

Brenner tumor of ovary 

1 

1 

0 

Uterus perforated with curette 

2 

0 

0 

Fibroma of ovary 

2 

0 

0 

Sarcoma and sarcomatous degeneration 

7 

0 

0 

Bicornate uterus 

1 

0 

0 

Squamous cell carcinoma of cervix 

1 

2 

1 

Hydatidiform mole 

1 

0 

0 
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eighteen hours later, and the abdomen found to be full of blood. The patient went 
into shock. Sutures were inserted around the cervical and broad ligament stumps, 
and two blood transfusions were given. She developed peritonitis and died on tlie 
fourth postoperative day. 

Case 2. — The patient, aged 37 years, was operated upon for fibroid of tlie uterus, 
endocervicitis, and perineal 'relaxation. Perineorrhaphy, cervical plastic and sub- 
total hysterectomy were done. The patient developed acute rheumatic fever, and 
died on the nineteenth postoperative day. Post-mortem examination revealed acute 
ulcerative endocarditis and fibropurulent pericarditis. 

Case 3. — Tlie patient, aged 44 yeans, was operated upon for residue of pelvic 
infection. Dissection was difficult. She died on the sixty-ninth postoperative day 
of progressive infection. 

Case 4. — The patient, aged 42 j-ears, was operated upon for fibroids. She died 
on the operating table, as the abdomen was being closed, of respiratory failure. 
All attempts at resuscitation were futile. 

, Case 5. — The patient, aged 54 j’oars, was operated upon for fibroids. She 
developed peritonitis and intestinal obstruction. An enterostomy was done, but the 
patient died on the twentieth postoperative day. 

Case 6. — The patient, aged 74 years, was operated upon for fibroids and ovarian 
cysts. She died on the fiftli postoperative daj’ of pulmonary embolism. 

636 Church Street 

DISCUSSION 

DE. lEVING F. STEIN. — Tliat no deaths occurred after either total or vaginal 
hysterectomy is indeed worth j' of note and a 0.5 per cent mortal! tj" for the entire 
series is enviable. 

Concerning indications for vaginal hysterectomy, I find complete agreement with 
our own. I am particularly eager to stre.ss the exclusion of those women who have 
evidence of pelvic residues and postoperative adhesions. 

That no cases of stump carcinoma appeared in a ten-year period out of 744 
cases of subtotal hysterectomy is to me quite remarkable. I recentlj’' learned that 
in the Tumor Clinic of Michael Eeese Hospital, 9 such cases were discovered in 
the past two years. In view of this finding, w’e have seriously considered the ad- 
visability of extending our indications for total hysterectomy. At Mayo Clinic, 
total hysterectomy is done 3.4 times as often as the subtotal. Tliey had 538 total 
h 3 'sterectomies in 1938 with 4 deaths; 156 subtotal, wdth no deaths; 165 vaginal, 
with 1 death; and 9 Wertheim with no deaths. In Dr. Smith's series, subtotal was 
the majority group and in this group only was their mortality. 

I should like to ask whetlier there were no ureteral injuries during or following 
hysterectomj'. In total hj’.sterectomj' especialh', there is danger of ureteral injuiy, 
particularty so in cases of intraligamentary fibroids. 

DE. H. O. JONES. — In a recent annual survej' made in our hospital, results 
somewhat similar to those reported bj' Dr. Smith were obtained. There has been 
a gradual increase in the number of patients treated bj’ vaginal hysterectomy. In a 
comparable series of vaginal and complete abdominal hj'sterectomies, we found a 
marked difference in favor of the vaginal procedure, morbidity and hospital stay 
less, fewer complications, reduced discomfort, and no mortality. Measuring the 
discomfort by sedatives used postoperativel}', the vaginal cases required 25 per cent 
less. 

Pulmonarj' embolism still remains one of our most dreaded complications espe- 
cialty in abdominal surgery. I wish to ask Dr. Smith whetlier his patients are 
subjected to any procedures which have, as a purpose, the increase of the circulation, 
to reduce the likelihood of phlebitis and embolism. Do j’ou make it a point of having 
jmur patients out of bed at an early date? 

In looking over our patients with phlebitis and embolism, we have not found 
one after vaginal procedures. A similar observation was made by another member 
of this Society in a verj- large consecutive series of vaginal hj'sterectomies. 
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Table V. Postoperative Complicatioks 


COMPLICATION 

— 

SUBTOTAL 

TOTAL (ABD.) 

VAGINAL 

Wound infection 


12 

3 


Pelvic infection 


12 

2 

4 

Bleeding 


7 • 

1' 

7 

Hematoma 


3 

0 

2 

Peritonitis 


8 

2 

2 

Pelvic abscess 


4 

0 

2 

Pyelitis 


3 

1 

5 

Pneumonia 


3 

0 

1 

Pulmonary embolism 


4 

0 

0 

Phlebitis 


1 

0 

2 

Psychosis 


3 

0 

0 

Bowel obstruction 


2 

1 

0 

Eectal abscess 


2 

0 

0 

Empyema 


1 

1 

0 

Eheumatic fever (acute) 1 

0 

0 

Ventral hernia 


1 

0 

0 

Table VI. Malignancies 

Fundus : i 

33 

addnoearcinomas 




2 

papillary adenocarcinomas 




1 

squamous cell carcinoma 




5 

sarcomas 




2 

sarcomatous degeneration of 

fibroids 



1 

polypoid adenocarcinoma 




1 

chorionepithelioma 



Ovary : 

4 

adenocarcinomas 




1 

malignant parvilocular ovarian adenoma 



2 

papillary adenocarcinomas 



Cervix ; 

2 

adenocarcinomas 




3 

squamous cell carcinomas 



Tube: 

1 

papillary adenocarcinoma 




The morbidity for all cases, using the American College of Surgeons standard, 
i.e., a rise to 100.4° P. on any two days excluding the day of operation, is 34 
per cent. For the subtotal group it is 28 per cent; for the total, 46 per cent; 
and for the vaginal, 42 per cent. 

Twenty-one patients returned to us because of gynecologic complications. Twelve 
returned, following subtotal hysterectomy, 3 because of bleeding from the cervical 
stump. In these cases, the cervix was removed. Three more were operated upon 
for ovarian cysts, and 3 for genital prolapse. A Sturmdorf operation was done 
on another because of cervical disease. Two women returned in whom cancer was 
found. One was found to have cancer of the ovary, and the other, cancer of the 
retroperitoneal lymph glands. 

Six patients have returned following vaginal hysterectomy, 3 because of late 
pelvic abscesses, which were drained, and 2 because of recurrent rectocele and 
cystocele. On one of them a modified Le Fort operation was done and on the other 
an anterior and posterior colporrhaphy. 

Three patients who had been subjected to complete hysterectomy for corpus cancer 
returned with large pelvic masses. In 2 of these cases, the abdomen was opened 
again, but advanced carcinomatosis precluded further surgery. 

In the complete series there were G deaths, giving a mortality rate of 0.50 per 
cent. As none of these deaths were in the total or vaginal hysterectomy groups, 
the mortality rate for those groups was zero. Thus the mortality rate for the 
subtotal group, in which all the deaths occurred, is brought up to 0.80 per cent. 

A brief discussion of each fatal case follows: 

Case 1.— The patient, aged 33 years, was operated upon for mvopathic bleeding 
and retroversion. There was postoperative bleeding. The wound was opened 
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and panliysterectoiny -with or Avitlioiit saliiingo-ooplioreetomy. Altliougli 
in such a series there were a number of preoperative handicaps, such as 
diabetes, hjqiertension, secondary anemia, etc., these iiave been disre- 
garded in the interest of simplicity, and the recorded postoperative 
morbidity and mortality given without reference to pre-existing hazards. 

The main object of this analysis was the determination of the post- 
operative morljidity and mortality, interest centering in a comparison 
between those of supravaginal hysterectomy and panhysterectomy. But 
several other subjects claimed sufficient attention to be included in the 
discussion. Many of these details, as discussed in the next paragrapli, 
are embodied in Table I. 

Table I. Determination of Postoperative Morbidity and Mortality 





COLOR 

Vi 

9 P 


CQ 

H 

. W 

NO. OF 

CASES 

TYPE OF 

OPERATION 

: CJ 
! ^ 

WHITE 

COLORED 

H 2 

<2 S 

w 2 

5 w 

W w 

o 

2 

Pi H 

£5 

O E- 

o 

H 

O 

w 

a 

5^ I 

< 

< K 

O < 

S ^ 

< 2 
a « 

la 

> fa 
< o 

79 

Simple supravaginal hj'stcrec- 
tomj’ 

37 

47 

32 

86 

83 

41 

17 

46 

Supravaginal hj’sterectomj’ 

withotit pelvic inflamma- 
torj' disease 

40 

30 

16 

72 

74 

11 

17 

96 

Supravaginal liysterectomj' 

with pelvic inflammatorj' 
disease 

35 

72 

24 

08 

78 

30 

18 

35 

Supravaginal hj'sterectomj' 

■with minor operations 

38 

24 

11 

119 

108 

12 

16 

44 

Panhj’Sterectomj' 

50 

40 

4 

122 

96 

3 

18 


ANALYSIS OF CASES 

Tliere were 79 cases of .simple supravaginal liystercctoray, the ages of the pa- 
tients ranging from 25 to 55 years. In this groui) 47 patients were white and 32 
colored. The average sedimentation time was S6 minutes. In 41 cases ap- 
pendectomj' was done. The average operating time was eighty-three minutes — 
five to ten minutes longer than in the groups in which salpingo-oophorectomies 
were included but the appendix less frequentl}' removed. 

The group of supravaginal hysterectomy with salpingo-oophorectoni}' without 
pelvic inflammatory disease totaled 46 cases, 30 white and 16 colored, with an 
average age of 40 years. The average sedimentation time here was 72 minutes. 
Onl}' 11 appendectomies were done and the average operative time was 74 min- 
utes. The group of supravaginal liysterectomj’- with salpingo-oophorectomy, 
because of the presence of pelvic inflammatory disease, was the largest of all, 
numbering 96. This is probablj’’ explained bj'' the fact that both hospitals con- 
cerned draw a large part of their ward patients from negro sections of the cit3L 
In the given group, 72 were colored patients and 24 white. The average age was 
the lowest of the five groups, being 35 j'-ears. The sedimentation time also was 
lowest, averaging 68 minutes. Operative time averaged 78 minutes, with 30 as- 
sociated appendectomies. The smallest group comprised supravaginal hj'sterec- 
tomj' in addition to minor operations. There were 35 of these with 12 appendec- 
tomies included. In this group, in contrast with the last, 24 of the patients were 
white and only 11 were colored. The average age was 38 j-ears. Obviouslj- the 
longest operating time occurred in this series. It was 108 minutes. Notwithstand- 
ing this, the average hospitalization was shortest in this group. 
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DE. CHAELES B. GALLOWAY. — In the community where we work we do not 
see any carcinomas of the cervical stump recurring in patients who have had sub- 
total hysterectomy. That does not mean there are none, but on the other hand 
we are so situated that we would be verj' likely to see most of them. 

We are not inclined to insert drains in doing a total abdominal hysterectomy. 
In the series reported we opened the bladder five times and injured the rectum five 
times, but not with any great harm. Eegardless of how much care we take it 
seems that once in a while we have an accident. 

There are many men who think an appendix should be left alone if it is normal. 
In this country, however, where women as well as men are likely to find themselves 
in the future in places where medical attention will not be given promptly, we feel 
that if it is a favorable case and things have gone along all right through the 
hysterectomy the appendix should be removed. 

We do not seem to be able to get rid of the febrile morbidity associated with 
vaginal hysterectomy. Forty-two per cent of our patients had fever following 
vaginal hysterectomy for more than two days, some of them fairly high fever. We 
are now making vaginal cultures of every vaginal hysterectomy that comes to the 
operating room to see if we can learn anything from such a study. 

DE. SMITH (Closing).-— We use no retention catheter except occasionally in a 
case of extreme retention. Neither do we drain in either total or vaginal hysterec- 
tomy. We do put a pack in place in the vaginal operation which remains for twenty- 
four hours. We inject pituitrin into the cervix as we start the vaginal operation. 

In answer to Dr. Jones’ question about pulmonary embolism, we do nothing 
to lessen the incidence. I do not know why the incidence is low. We allow our 
patients out of bed from the eighth to the tenth day, those who have had vaginal 
hysterectomies about the eighth day and most of those who have had abdominal 
hysterectomies around the tenth day. 

Concerning Dr. Galloway’s discussion about morbidity, I was sorry when I com- 
pleted this study that I had not kept track of the number of days the patient was 
morbid. In a paper Dr. Eichardson presented some years ago he stated that for 
morbidity to mean anything, one should know how long the patient was morbid. 
If a patient is morbid for a week or longer, the after-effects of this morbidity 
are likely to be much different and of greater consequence than of patients who 
have only two or three days of morbidity. 


AN ANALYSIS OF THREE HUNDRED HYSTERECTOMIES 
Dorothy L. Ashton, A.B., M.D., F.A.C.S., Philadelphia, Pa. 

(From the Department of Gynecology, Woman’s Medical College of Pennsylvania) 

T he cases considered in this paper have been taken in straight series 
without selection, except for the omission of a few operations which 
included cholecystectomy, from the Gynecological Service of the Hos- 
pital of the Woman’s Medical College of Pennsylvania and from three 
Gynecological Services at the Woman’s Hospital of Philadelphia. They 
represent the work of seven surgeons. For the purpose of classification 
as well as possible comparison, they have been divided into five groups, 
namely : Simple supravaginal hysterectomy, supravaginal hysterectomy 
with salpingo-oophorectomy where no pelvic inflammatory disease was 
evident, supravaginal hysterectomy with salpingo-oophorectomy where 
pelvic inflammatory disease did exist, supravaginal hysterectomy with or 
without salpingo-oophorectomy where minor operations also were done. 
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or by Fullerton and Faulkner who divided their series into those cases whoso 
postoperative temperatures never rose above 101° F., termed afebrile; those ■ndth 
one day of greater temperature; and those with several such days. 

There were no marked differences in morbidity. Probably the morbidity in 
those patients who underwent partial h.ysterectomj’- wliich was due to infection 
between the laj'ers of the broad ligaments was counterbalanced by that due to 
the less good preoperative condition of many of those who underwent total ex- 
cision of the uterus who were older and, therefore, in general, less good op- 
erative risks. The fact that the morbidity as charted was rather lower in the 
group of double operations than in the others may, perhaps, be explained by the 
assumption that the preoperative condition here must have been considered 
especiallj' good or such a prolonged procedure would not have been undertaken. 
Tt is easily understood that the morbiditj’' of the group in which pehde inflam- 
matory disease was present should be greatest and most prolonged. The pres- 
ence of a large percentage of appendectomies in the group of simple supra- 
vaginal hj^sterectomies seems to account, in part, for the higher temperature range 
there than might have been expected. An additional cause for this may lie in the 
more easil 3 ' infected area about a cervical stump which has been peritonized 
over intervening tubal ends. 

POSTOPERATIVE COJIPLICATIONS 

The discussion of morbiditj’’ is incomplete without special reference to definite 
postoperative complications. Thej' have been listed b.y group and tabulated in 
Table III. It will be seen that the highest percentage of complications occurred 
among the patients who had had panh 3 'sterectomies, infected incisions leading in 
number. This ma 3 ' be slightl 3 ’- misleading, as an 3 ' degree of stitch infection, 
however minor, was included. The next highest percentage occurred among the 
patients with pelvic inflammator 3 ' disease, demonstrating the added obstacle to 
a smooth convalescence presented b 3 ' this reawakening of latent infection. 


Table III. Po-STOPERATm: Complications 



1 SUPRAVAGINAL IIYSTERECTOJUES 



COJIPLICATIONS 

WITH salpingo-oophorec- 
TOMY 

AVITH 

MINOR 

TOTAL 

PAN- 

HYSTER- 


1 

suiple 

WITH 

P.I.D. 

JVITIIOUT 

P.I.P. 

OPERA- 

TIONS 


ectomy 

Infected incisions of an 3 ' 

3 

5 

1 

1 

10 

0 

degree 







Pelvic phlebitis 

4 

S 

0 

1 


2 

Phlebitis of legs 

2 

3 

0 

0 


1 

Peritonitis 

0 


1(f) 

0 


1(f) 

Pleurisy 

0 

2 

0 

0 


0 

Pneumonia 

2 

0 

0 

0 


1 

Pulmonar 3 ^ embolism 

0 

1 

0\ 

0 


1(f) 

Bronchitis 

2 

1 

0 ' 

1 

4 

0 

Tonsillitis 

1 

0 

0 

0 

1 

1 

Sinusitis 

1 

1 

0 

0 

2 

0 

Intestinal obstruction 

0 

1(f) 

oy 

0-1 

0 

1 

0 

Gastric dilatation 

0 

3(lf) 

0 

3 

0- 

Myocarditis 

0 

0 

1(f) 

0 


0 

Cardiac failure 

1(f) 

1(f) 

0 

0 


0. 

C 3 'stitis 

0 

1 

0 

0 


0 

P 3 'elitis 

1 

0 

0 

0 


0 

Eectal abscess 

0 

1 

0 

0 


0 

Hematoma 

0 

0 

1 

0 


1( 

Septic infection 

0 

0 

1(f) 

0 

1 

0 

Secondar 3 ’^ hemorrhage 

1 

0 

0 

0 


0 

Cellulitis of space of 

1 

0 

0 

0 


0 

Eetzius 







Acute psychosis 

0 

0 

0 

1(f) 


0 , 

Percentage | 

24.0 

30.2 

lO.S 

11.4 

19.1 1 

31.8 


f, fatal. 
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In the group of panliysterectomies, the average age was higher than that in 
any other group, being 50 j^ears, explained, no doubt, bj^ the greater percentage 
of carcinoma of the bodj^ of the uterus. Here 40 of the 44 patients were white. 
The sedimentation time averaged 122 minutes. In 7 cases the appendages were not 
removed. There were 3 appendectomies. The average operative time was 96 min- 
utes, next longest to the time of the combined minor and major operations. 

INDICATIONS FOR OPERATIONS 

The most Hequent indication for operation was myoma uteri. There were 252 
such cases. An analj’sis by groups is given in Table II. Sixty-seven of these 
were associated with cj'stic ovaries and 6 with carcinoma of the fundus, a per- 

Table II. Incidence of Myoma Uteri 


TYPE OF OPERATION TOTAL CASES MYOMA 

Supravaginal hysterectomy 79 75 

Supravaginal hysterectom}’- with salpingo-oophorec- 46 39 

tomy without pelvic inflammatory disease 
Supravaginal hysterectomy with salpingo-oophorec- 96 89 

tomj’' with pelvic inflammatory disease 
Supravaginal hysterectomy with or without salpin- 35 31 

go-oophorectomy with minor operations 
Panhysterectomy 44 13 


Macafee gives his percentage of myomas as 69 in a total of 122 cases ; Reed and 
Bell give 66.6 per cent for cases on which subtotal operations were done and 24.4 per 
cent for cases on which total operations were done. 

centage of 2.5.* There were 22 cases of malignancy of the uterus or ovaries not 
associated with mj’-omas, 5 eases of procidentia, 4 of adherent retroversion, 2 of 
ovarian cyst, 8 of pelvic inflammatory disease, 2 of tears of the fundus, 2 of 
adenomatous poliqis of the uterus, 1 of a pregnant incarcerated uterus, 1 of pelvic 
tuberculosis, and 1 of dysfunctional uterine bleeding. 

LABORATORY FINDINGS, ETC. 

In the whole series, the average preoperative hemoglobin was 67 per cent. The 
average white blood count was 7,386. The blood Wasscrmanns recorded were 
24 positive and 127 negative. Tliis leaves a large percentage, occurring chiefij^ 
among the earlier cases of the series, unregistered. It should be noted also that 
sedimentation times referred to in an earlier paragraph were not done in all cases 
but totaled 121 for the whole series. 

The j-oungest patient of all those operated upon was 23 jmars old, the oldest 70. 
The average day of discharge varied little from group to group and so ma}^ be 
given for the whole series. It was 17.2 days postoperative. 

JIORBIDITY 

In a series of this size it is difficult to draw anj' striking conclusions concern- 
ing the postoperative morbidity as indicated by the temperature curves. It was 
worked out for each group separately in the following manner: The low tem- 
peratures for one week, beginning the daj- of operation, were charted and an 
average drawn bj' the method of finding the median (i.e., the middle number for 
the group under consideration) for each daj'. The same thing was then done 
with the high temperatures for the day. This method, rather than that of taking 
the simple arithmetic average, was decided upon as a more just estimate, since 
it did not give undue emphasis to a few very low or very high morbidities. It 
seemed, moreover, a more accurate and graphic method of presenting postoperative 
morbidities than that recommended bj' Reed and Bell, who considered a case 
morbid if she was kept more than twenty-one daj-s in the hospital after supra- 
vaginal hysterectonn- and more than twenty-five days after panhysterectomj'j 

♦Cf. Gnavo’s nguro of 2.0 per cent ami Kelly ami Cullen's of 1.7 per cent. 
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vaginal hysterectomy. Since it does not, liOAvever, take into considera- 
tion the delayed morbidity and mortality due to residual or subsequent 
lesions of the cervical stump, it, therefore, does not pretend to settle the 
problem as to AA’’hether subtotal or total hysterectomy is tlie operation of 
choice. 

It is submitted, therefore, as a small contribution to the discussion of 
this subject. 
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UTERINE BLEEDING IN THE LAST TRIMESTER OP 

PREGNANCY^' 

Its Diagnostic Significance and Treatment 

J. Thornton Wallace, M.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology of The Brooklyn Eospital) 

I T IS a matter of common knowledge that bleeding from the uterus, 
occurring in the course of tlie last trimester of pregnancy, is usually 
indicative either of placenta previa or of premature separation of the 
placenta. In both textboolcs and contemporary literature, there is a 
strong tendency to differentiate these two conditions by the presence or 
absence of pain during the bleeding. When pain accompanies the bleed- 
ing, the syndrome is generally considered to be pathognomonic of pre- 
mature separation of the placenta, Avhile in the absence of pain tlie 
bleeding is held, ivitli about the same degree of assurance, to be due to 
placenta previa. Since our experience at Tiie Brooldjm Hospital has 
led us to opinions sharply at variance ivitii these concepts, ive are pre- 
senting an analysis of all patients Avith bleeding in the later months of 
pregnancy treated at this institution during a ten-year period. 

FoUoAving Bill’s reports of about ten or tAveNe years ago, shoAving 
drastic reduction of both maternal and fetal mortalitj^ by the employ- 
ment of cesarean section, a radical departure from formerly accepted 
procedures, the pendulum of obstetric opinion has SAvung far toAvard 
the use of that procedure in all eases of placenta previa among multip- 
aras and primiparas alike. There has, likeAAUse, been a similar trend 
in the handling of the other large group Avith bleeding late in preg- 
nancy, namely, premature separation of the placenta. With modern 
tendencies so definitely tOAvard this rather drastic form of treatment, it 
Avould not seem amiss to direct attention to the fact that many of our 
painless bleeding eases Avere due to varying degrees of premature separa- 
tion rather than placenta previa and thus amenable to more conserA'a- 
tive forms of treatment. 


*Read at a meeting- of the Brooklyn Gynecological Society, February 2, 1940. 
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The patients who underwent simple supravaginal hysterectomies showed more 
postoperative pelvic complications than did those who underwent associated 
salpingo-oophorectomies in the absence of pelvic inflammatory disease. This 
suggests a more read.y origin of pelvic phlebitis when the adnexa are left in situ 
because of less uniform approximation of the peritoneal fold to the cervical 
stump and consequentlj' more minute ooze and infection about that stump. More- 
over, a large percentage of these patients were subjected to appendectomies, which 
increased the operating time, and, bj' this as well as by opening another po.ssible 
channel of infection, apparentl}' increased the incidence of postoperative mor- 
bidity. On the whole, pulmonarj' complications were more numerous following 
the supravaginal operations, thus corroborating the findings of Eeed and Bell, 
but b}' no means duplicating their report, which holds pulmonary embolism re- 
sponsible for one-third of the deaths following the .subtotal operation. 

MORTALITY 

There was one death in the group of simple supravaginal hysterectomies, due 
to acute cardiac dilatation. Three deaths occurred in the series including salpingo- 
oophorectom3’' where there was no pelvic inflammatorj^ disease. One of these was 
due to mj'ocarditis, one to peritonitis, and one to septic infection. There were 
four deaths in the group including pelvic inflammatoiy disease, one of cardiac 
failure on the table, one of peritonitis, one of intestinal obstruction and perito- 
nitis, and one of dilatation of the stomach. The only death in the series where 
minor operations were included was of acute psj'chosis in which the autopsj' 
showed no cause of death. Among the panhj'sterectomies there were two deaths, 
one of peritonitis and pneumonia and one of pulmonarj’ embolism. 

SUMMARY AND CONCLUSIONS 

This study was undertaken as a survejr of tlie services mentioned, 
with the object of ascertaining the results over a space of ten years. 

Table VT. Mortalities 


NUMBER 

GROUP 

percentage 

1 

Simple supravaginal hj’sterectomy 

1.2 

3 

With salpingo-oophorectomj- (no pelvic inflammator}- 
disease) 

0.5 

4 

tVitli salpingo-oophorectomj- because of pelvic inflam- 
matorj* disease 

4.0 

1 

With minor operations 

2.9 


Total supravaginal operations 

3.6 

2 

Panhj-sterectomies 

4.5 

n 

Total mortalitj- 

3.7 


It shows that hysterectomy, although an operation frequently per- 
formed, is by no means free from danger. 

It suggests that, without complicating pelvic inflammatory disease, 
there is more pelvic postoperative phlebitis after supravaginal hj^sterec- 
tomy -without salpingo-oophorcctomy than with it. 

It indicates also that the removal of the appendix is a procedure which 
adds considerably to the postoperative morbidity. 

It re-emphasizes the hazards of operations on patients with pelvic 
inflammatoiw disease, even when this is ehronie in tjqie. 

Although the series is not large, it seems to indicate that both primary 
morbidity and mortality are higher in panhysterectomy than in supra- 
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allowing it to contract down more tightly around the baby, thus closing 
off open sinuses and exerting direct pressure on the placenta, has satis- 
factorily controlled the bleeding in the majority of our patients. It is 
surprising to note that some of the modern textbooks do not even men- 
tion this form of tlierapy. Iiwing, in advocating its use, gives Polak 
credit for introducing it to this country from Ireland in 1931. It has 
been in use in Tlie Brooklyn Ho.spital, to mj' knowledge, since 1923. 
We have resorted to cesarean section and hysterectomy hardly at all, 
feeling that in a situation desperate enough to require tliis operation, the 
patient Avould prolialily succumb from .such a formidable procedure more 
certainly than if more conservative measures were used. In commenting 
on hysterectomy following cesarean section in uterine apoplexy, Irving 
rather aptly remarks: “The logic is not apparent which impels one to 
perform an operation witli a 20 per cent mortality so that he may con- 
vert it into another with twice the death rate.” 

The cases here reported were taken fi“om a total number of 10,217 
consecutive deliveries in the ten-year period from 1928 to 1937 inclu- 
sive. There was a total of 70 eases of bleeding in the last trimester of 
pregnancy. This gives an incidence of 1 in 146 deliveries.- Of these 70 
cases, 55 were due to premature separation of tlie placenta and 15 to 
placenta previa. Of these 55 jiatients, 32, or 27.2 per cent, were toxic. 
Multiparity did not seem to play any part in producing premature 
separation, as less than half our cases, 23, were multiparas.. 

In premature placental separation, maternal mortality is reported as varying 
from 3 to 20 per cent. In the i)re.«ent series there were G deatlis, or 10.9 per cent. 
In any discussion of premature separation, it should be emphasized that in some 
instances the detachment is so slight as to require little, if any, treatment, while 
in others the lesion is so extensive that it prese.nts one of the most serious problems 
encountered in obstetric practice. Of our 55 cases, 28 may be classified as slight or 
mild, IS as moderately severe, and 9 as very severe, lye have endeavored always to 
make such a differentiation as the treatment varies mtli the degree of 
detachment. The membranes were ruptured and a tight abdominal binder applied 
in 40 out of the 55 cases. Only one cesarean 'section, and this without hysterectomy, 
was performed in this series. This was resorted to as much for toxemia as for 
ablatio placentae. Though the detachment undoubtedlj' contributed to the death 
of this patient, the toxemia was the main factor. It may be of interest in view of 
our seemingly high maternal mortality, to append a table (Table I) used by Irving 
to show the mortality rates in such cases when treated by cesarean section. 


Table I 


AUTHOR 

CASES 

PEATIIS 

PER CENT 

Willson 

21 

4 

19.0 

Brodhead 

8 

3 

37.4 

AVilliams 

10 

' 3 

30.0 

Ktzgibbon ' 

4 

1 

25.0 

Davis 

29 

4 

13.8 

Siegel 

11, 

2 

18.2 

Average 

83 

■ 17 

20.5 ■ 


Gross fetal mortality in premature separation of the placenta is, from the very 
nature of the condition and the oftentimes questionable -inability of the baby, 
necessarily high. The average of the figures reported by six authors is 73 per cent. 
In our series it is approximately 71 per cent. 
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Just as the authors of textbooks and articles have emphasized the 
importance of absence of pain in placenta previa, so have they stressed 
its presence as pathognomonic of premature separation. In discussing 
premature separation of the placenta, Bland states in his hook: “The 
chief local sj’^mptom is bleeding. This is invariably associated with 
intense abdominal pain. We are familiar with no condition complicat- 
ing pregnancy associated with a picture so strikingly characteristic. . . . 
A vaginal examination in order to clinch the diagnosis is not necessary 
in the face of symptoms so highly suggestive.” McGlinn and Harer of 
Philadelphia comment: “It is not safe to permit any woman in whom 
a diagnosis of abruptio placentae has been made to remain undelivered 
for any considerable length of time, even in the absence of clinical evi- 
dence of profuse hemorrhage.” While the above quotations represent 
the more radical and extreme views expressed in textbooks and litera- 
ture, nevertheless, the sentiment in all I reviewed, leaned very strongly 
in that direction. Particularly surprising was the almost unanimous 
preference expessed in textbooks for cesarean section in even moderate 
degrees of premature separation. 

Just as painless bleeding was not invariably associated wth placenta 
previa in our series, premature separation was not always accompanied 
by pain. Had we followed the policy of radical intervention early in 
the majority of our cases, we would feel that we had needlessly sub- 
jected a goodly number of patients to the added hazards inherent in the 
initial and subsequent cesarean sections. Nor does the added danger of 
abdominal delivery over delivery from below at the first section tell the 
whole story. Some of these patients will develop adhesions, intestinal 
obstruction, rupture of the scar and may die during or following opera- 
tion for these conditions. It is only when this secondary mortality is 
added to the primary that we may be able accurately to compare results 
in delivery from above and below. 

It has been the policy of our service carefully to individualize each 
ease and use those methods in the handling of it which seemed best 
suited to that case. Many outstanding men feel that these cases demand 
immediate diagnosis as to the cause of bleeding and immediate institu- 
tion of treatment. They state quite categorically that there is no ex- 
pectant treatment of placenta previa or premature separation of the 
placenta. With neither of these opinions are we in complete accord. 
Frequently we abstain from examining a patient who has bled but is no 
longer bleeding, occasionally even for several days, thus allowing the 
patient to re-establish her hemic equilibrium. Some of these patients 
may even be safely carried to viability of tlie child. We cannot agree 
that cesarean section without vaginal examination is indicated in all 
instances of painless bleeding. While such examination should be done 
only after all preparations for transfusion have been completed, it will 
definitely dilTerentiate between painless premature separation and pla- 
centa previa, and indicate the type of previa and the state of the cervix. 

In practically all cases of premature separation, it is our practice to 
rupture the membranes and apply a tight abdominal binder. This sim- 
ple expedient, by reducing the amount of amniotie fluid in the uterus, 
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separation of the normally implanted placenta, frequently indicating 
less radical treatment than cesarean section. 

2. "We believe that premature- separation of the placenta is usually 
better treated by the more conservative metliod of rupturing the mem- 
branes and application of a tight abdominal binder than by cesarean 
section. 

3. We have endeavored to show tliat tlie widelj" accepted dictum that 
Iiainless vaginal bleeding in the latter months of pregnancy is almost 
always indicative of placenta previa, is fallacious. Of 41 eases of pain- 
less bleeding here reported, 27, or 60.6 per cent, were due to premature 
separation of the placenta, rather than placenta previa. 
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DISCUSSION 

DR. CHARLES A. GORDON. — Our experience with placenta previa has been en- 
tirely different from the experience of tho.«e at The Brooklyn Hospital. 

I have recently reviewed 44 eases of placenta previa whicli occurred on the Col- 
lege Division at Kings County Hospital in the last five years. In all but 5 of 
these cases the history was tlie typical one of painless bleeding. In three of - these 
5 cases, pain was associated with the onset of labor. This is an entirely different 
picture. 

The incidence of placenta previa on any service is of very little significance, for 
it varies for a great many different reasons. Incidence is unimportant. That 
placenta previa may be associated with pain is clear; that patients with separation 
may have no pain is clear. The separated placenta previa confuses the clin- 
ical history and the clinical picture. Low implantation of the placenta gives an 
atypical history, but for practical purposes it is placenta previa. 

If the diagnosis is to depend upon palpation of the placenta,, some cases will be 
missed. If the diagnosis is to be made on the history alone, that history must be 
very carefully taken and carefully -weighed. It will be difficult to establish the thesis 
that the history of placenta previa is not that of painless bleeding in the last tri- 
mester. 



WALLACE: UTERINE BLEEDING IN PREGNANCY 


131 


I have left until last the discussion of the relation of pain to bleeding in 
ablatio placentae, in the hope that it will remain longest in your memory. It is 
the only original feature of this discussion. Of the 55 cases of premature separa- 
tion of the placenta here reported, 27, or 49 per cent, had no pain at all either with 
or folloudng the initial bleeding until the onset of labor pains. This, we feel, is a 
sufficiently large proportion of any obstetric complication to warrant emphasis and 
study. In 8 of these 27 cases, the bleeding occurred after the onset of labor but 
was not accompanied by any change in the character of the pains. In S other 
cases of the 27 painless separations, the condition was of sufficient gravity to war- 
rant more than ordinary thought and concern. In 6 cases, the uterus was either 
tender, spastic or both, before their labors were completed. One of the 6 patients 
required transfusion and 1 died, showing that even the desperately ill may lack this 
symptom of pain, ordinarily considered a necessary feature of this entity. In 4 
of the 27 cases, the hemorrhages were of the so-called concealed variety. The ma- 
jority of our cases of painless separation presented a real problem in diagnosis, 
as the bleeding was the onlj- indication that anj-thing was wrong. The differential 
diagnosis was made by inability to palpate the placenta on vaginal examination 
and was later confirmed by evidence of placental separation at the time of delivery. 
That the painless type of premature separation is not confined to the earlier part 
of the last trimester when both uterus and baby are small, but may occur just 
before or at term, is attested bj' the fact that 11 patients were calculated to be at 
term and their babies weighed 7 or more pounds at birth. Brief summaries of 3 
rases illustrating our point may be of interest: 

Case 1. — A 34-year-old para ii in the eighth month of pregnancj' had a profuse 
hemorrhage, not associated with pain, two hours before admission. She was packed 
and sent to the hospital. Labor pains began soon after admission. First vaginal 
examination disclosed a thick, soft cervix, dilated two fingers. A smooth mass was 
palpated inside and between the cervix and presenting part. The uterus increased 
in size, became tense and tender. Labor pains were of poor quality and morphine 
caused temporary cessation of the pains. Vaginal oozing continued. A second 
vaginal examination, done seven hours after the first, revealed a cervix 3% fingers 
dilated, thin, and no placenta was felt. The membranes were ruptured and delivery 
soon ensued. About one quart of old, dark blood clots was expelled. Approximately 
half of the large placenta showed evidence of detachment. The final opinion was 
that the mass felt on first vaginal examination was blood clot. The final diagnosis 
was premature separation of the placenta. 

Case 2. — ^A patient, 34 years of age, a para iv, in the seventh month of pregnancy, 
had profuse bleeding before admission, but no pain, tenseness, or tenderness of the 
uterus. She was immediately transfused. Vaginal examination showed no placenta 
previa. The membranes were ruptured. No pains occurred for eleven days. At that 
time a rapid labor occurred with spontaneous delivery, the baby weighing 3 pounds 4 
ounces. Large blood clots adherent to the central portion of the placenta indicated 
detachment at that site. 

Case 3. — A 20-year-old primipara, eight and one-half months pregnant, was ad- 
mitted to the hospital one hour after the occurrence of moderate hemorrhage, with- 
out pain. The admission diagnosis was placenta previa. Examination by an at- 
tending obstetrician two hours after admission revealed a slightly tense, irritable 
uterus with a tender area 2 by 3 inches in the left lower quadrant, but without pain. 
Vaginal examination showed no evidence of placenta previa. The membranes were 
ruptured and a tight abdominal binder applied. Labor began two hours later witli 
no further bleediug. Spontaneous delivery occurred five hours after rupture of the 
membranes. Several old blood clots were present on the maternal surface of the 
placenta. 

SUJUIARY AND CONCLUSIONS 

1. It is our opinion that all jiatients with bleeding should be examined 
vaginally before cesarean section is done. This examination will defi- 
nitely differentiate between placenta previa and painless premature 
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Table III. Time • Following Delivery 


DAYS AFTER DELIVERY 

NO. OF PATIENTS 

0-3 

33 

4-7 

22 

8-14 

17 

15-28 

3 


An arbitrary dose of 5 mg. of stilbestrol by mouth 3 times a day 
for a total of six doses was employed. The patients were encouraged, 
to drink liquids freely. Tight breast binders were not employed, 
laxatives -were ordered onlj’- for constipation, and the time-honored 
application of wmrm cami^horated oil was omitted. 

RESULTS 

Our results following this routine were indeed gratifying. In no 
case did the breasts fail to become soft within twenty-four to thirty- 
six hours if lactation had commenced. The usual tenderness and pain 
were less pronounced and of shorter duration than ivitli the older 
routine, consisting of tight binding of the breasts, saline catharsis, re- 
stricted fluids, and warm camphorated oil. In a few instances, a slight 
amount of secretion could be expressed at the expiry of this time. If 
medication was started the day after deliveiy, filling of the breasts 
could often be prevented. 

We were able to follow 53 of our 75 patients for a sufficient length 
of time to determine the number of women in whom some degree of 
lactation reappeared. With the technique employed, 40 per cent of 
these patients had some return of lactation, usually on the fourth or 
fifth day after the last dose of stilbestrol. When lactation reappeared, 
there was less engorgement and the amount of secretion was small. 
These patients were given a second course of stilbestrol, 5 mg. three 
times in one day, and this usually sufficed to suppress lactation per- 
manently. 

Each patient in this series received a total of 30 mg. of stilbestrol 
within thirty-six to forty-eight hours. Two other patients (not in- 
cluded in this series) received 10 mg. three times a day for a total 
of 60 mg. Only two patients were nauseated, and these were both 
on the smaller dosage. In neither instance was it necessaiy to stop 
the administration of the drug. No other untoward effects were 
noted. 

SUMMARY 

Stilbestrol has been used in a series of 75 puerperal women for the 
purpose of inhibiting or suppressing lactation. Five milligrams of 
stilbestrol administered three times a day for a total of 6 doses re- 
lieved the breast engorgement, and decreased or prevented lactation 
in every case. In 40 per cent of 53 patients followed, there was a 
secondary recurrence of lactation. This was usually painless and 
slight in amount. Only 2 patients were nauseated in a series of 75 
women receiving stilbestrol. We feel that the use of stilbestrol is an 
efficient and safe method of suppressing lactation early in the puer- 
perium. 






THE SUPPRESSION OP LACTATION BY STILBESTROL^' 


Craig W. jMucklb, M.D., Philadelphia, Pa. 

(From ihe Pennsylvania Eospilal, Philadelphia Lying-In Hospilal) 

I NHIBITION or suppression of lactation in the puerperiinn is fre- 
quently necessaiy. This procedure is usually prolonged, painful, 
and occasionally is difficult to accomplish. Recently we have em- 
ployed a synthetic estrogenic substance for this purpose with satis- 
factory results. 

We have administered stilliestrol orally to 75 puerperal women for 
the purpose of suppressing or inhibiting lactation. The duration of the 
pregnancies is shown in Table I. 

Table I. Dukation of Pbecxancies 


0-21 weeks 

3 

22-28 weeks 

G 

29-37 weeks 

9 

Over 37 weeks 

57 

Total 

75 

The indications for the suppression 
Table II. 

of lactation are shown in 

Table II. Indication.s fob Si'ppbession of Lactation 

Insufficient lactation 

22 

Elective 

19 

Neonatal death 

11 

Stillbirth 

11 

Inverted or tender nipples 

C 

Abnormal milk 

2 

Sick babj' 

2 

Eclampsia 

1 

Maternal tuberculosis 

1 


Total 75 


The majority of these women wore private patients, and the in- 
dications listed are those given by the physicians in charge. In- 
sufficient lactation was the reason given most frequently for drying 
the breasts. A number of these patients were alile to provide only 
from one-half to one ounce at each nursing, but had firm and pain- 
ful breasts. These women were comsidered as having “in.sufficient 
lactation.” While such breasts can often be dried by the u.sual 
methods without great difficulty, the patients are more comfortable 
and the period of lactation is shortened if stilbestrol is employed. 

The number of days following dcliveiy before the administration 
of stillicstrol was started is .sliown in Table III. 

•Road at .a tiioctinp of the Phil.adelpliia Ob.stclrical Sociot>’, March 7, 1910. 

1.33 
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Table I. Clinical Eesults 



xo. 

RELIEF 

PARTIAL 

ri:lief 

XO 

RELIEF 

usual 

DOSE 

Menstruating 

IS 

s 

3 

2 

0.1 to 1 rag. 

Spontaneous menopause 

17 

13 

o 

i 

1 mg. 

Surgical or radiologic 

3S 

20 

5 

7 

1 to 3 mg. 

menopause 






Total 

liS 

47 

11 

10 


Per cent 


on 

k; 

15 



ment varied according to the severity of the syinj)toms and the nervous 
stability of the patient. Occasionally, permanent relief followed 
treatment of four to eight Aveeks’ duration. More often it ivas neces- 
saiy gradually to diminish the dose over a iieriod of weeks until 
estrogen was no longer required and mild barbiturates maintained 
comfort. 

SIDE EFFECTS 

As to the local effects of the drug, an estrus or squamous type of 
vaginal epithelial response appeared usually, althougli the relief of 
flushes occurred frequently at lower dosage than did the vaginal 
changes. 

Eecurrence of vaginal bleeding appeared in 11 patients Avho had 
previously stopped menstruating. This folloAved relatively large doses 
of the substance as a rule, and we believe that a ha])])y medium usually 
can be found between the relief of flushes and recurrence of bleed- 
ing. In no instance did the bleeding persist folloAving cessation of 
therapy, and no case of malignancy Avas observed. 

The general side effects Avere not startling. Little alteration Avas 
obsei'A'ed in the blood pressure or pulse rate. The common meno- 
pausal complaint of insomnia usually Avas relieAmd. The libido Avas 
unaltered. Preexisting A'ertigo Avas not affected, nor did the drug 
produce vertigo. While constipation Avas relieved by correction of 
the boAvel habits, our experience indicates that stilbestrol acts as a 
mild laxatiA’^e. The general relief of the subjectWe symptoms Avas 
accompanied by an improA^ement in the appetite and not by the de- 
A^elopment of anorexia, nausea, or Ammiting. The majority of the pa- 
tients stated that they felt greatly improved, and many returned 
Amluiitarily for further medication after a lapse in treatment Avas fol- 
loAved by the recurrence of menopausal symptoms. 

TOXIC REACTIONS 

The general acceptance of stilbestrol, Avhich possesses the attractive 
features of inexpensh^eness, ease of administration, and effeetiA’^eness, 
has been delayed because of its possible toxicity. The reports in the 
literature are Avidely diA^ergent upon this point. The majority of 
iiwestigators haA’'e not encountered a large iiercentage of untoAA'ard 
reactions. Reports of examinations of the blood and urine, and liA-er 
function tests usualty liaA'e failed to rcA’^eal aiy deAuation from normal. 
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We wish to tliank Dr. J. A. Jlorrell of E. K. Squibb & Son for supplying the 
stilbestroi used in this study. 
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STILBESTEOL IN THE TREATMENT OF MENOPAUSAL 

SYMPTOMS'^ 

Praniclin L. Payne, i\LD., and Craig Wright Mucklb, M.D., 

Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, University of 
Pennsylvania Medical School) 

T he clinical effects of stilbestroi have been reported in more 
than one hundred publications. These reports eonfirm the estro- 
genic properties of the substance but many of them question the safety 
of its therapeutic administration. Our expei'ience further attests to 
its clinical effectiveness and casts doubt upon its potentialities of 
harm, provided it is administered conservatively. 

We have used stilbestroi by oral administration in a series of 52 
jiatients who were suffering from climacteric symptoms. There were 
16 whose treatment was temporarily suspended for a number of 
Weeks, to be resumed later. This enables us to present the results 
of 68 courses of treatment which varied from one to six months in 
duration. The patients were classed into three groups, according to 
the origin of the menopausal symptoms: (1) Those still having 
menstrual periods. (2) Those with spontaneous menopause. (3) 
Those Avith surgical or radiologic menopause. In this study Ave used 
the relief of flushes as the criterion of thei'apeutic effectweness. Other 
general and local reactions Avere noted and recorded. Efforts Avere 
made to determine the minimal effecth'-e dose and to identify any 
untoAvard or toxic reactions. 

It became apparent quite early that comparatively small doses 
Avere adequate. The requirements for relief seemed to vary accord- 
ing to the origin of the menopausal reaction. In the group in Avhom 
menstruation had not ceased, although climacteric symptoms had 
begun, mild doses of 0.1 mg. to 0.3 mg. per day usually Avere ef- 
fective. For the spontaneous menopause group, the requirement in- 
creased to 1.0 mg. a day. The cases of radiologic or surgical meno- 
pause not only presented the most severe symptoms but needed the 
largest doses, usually requiring from 1.0 to 3.0 mg. a day (Table I). 

FolloAving an adequate initial dose, symptomatic improvement usu- 
ally occurred Avithin from four to seven days. The dui-ation of treat- 


•Road at a mooting of tbo Obstetrical Society of Pliiladelpliia. Marcli 7, 1940. 
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smears change in these cases; did the gonadotropic substance disappear from the 
urine; and, finally, was it possible to overcome the 15 per cent of failures by the 
use of any other type of estrogenic substance? 

There seems to be little doubt that stilbcstrol tends to diminish lactation. 
Since these women discontinued nursing at the same time that the medication was 
begun, there were, however, two reasons for the cessation of lactation, namely 
the discontinuance of the stimulus to the nipple, and the drug. The fact that 
the lactation returned in some patients after the discontinuance of the stilbestrol 
is certainly an indication that the drug itself plaj’ed a large part. It would 
however, be interesting to know if the amount of secretion could be diminished 
if the child continued nursing or the breasts were pumped. 

The convenience and cheapness of this drug, as well as the clinical reports of 
its efficiency, recommend it above all the other estrogenic substances available 
for clinical use. The single obstacle appears to be the possibility of its toxicity, 
which holds up its immediate acceptance. 

DE. CHAELES MAZEE. — ^Drs. Payne and hluckle’s observations are in, the 
main in accord with ni}^ clinical observations on the use of stilbestrol in nearly 
200 patients. 

The product has the ph 3 -siologic attributes of the natural estrogens and has a 
potency of 5,000 rat units per milligram. It is more potent when given orall.v 
than any other available estrogenic substance. 

We have approached the problem of toxicitj' both experimentally and clinicallj'. 
Clinically, we found no clianges in the weight, blood pressure, basal metabolic 
rate, urine and blood constituents in 10 completelj’- studied patients who have 
received the product over a period of three months in relative^ large doses. 
The cholesterol content of the blood rose to an abnormal height in 2 of the 10 
patients. Nausea and vomiting follow the administration of large doses, such as 
2.0 mg. daily, in about 25 per cent of the patients. 

Experimentallj', the administration of 1.0 mg. dailj' for fort.v-two days pro- 
duced no changes in any of the organs of the rabbit, but 3.0 mg. daily for fort)'- 
two dej-^s produced definite necrotic changes in the liver, spleen, and kidne 3 's. In 
the rat, 0.1 mg. dail 3 - for an equal length of time produced congestion of the vital 
organs, and 1.0 mg. daity produced definite necrotic changes in the liver, spleen, 
and kidneys. 

There is no doubt that stilbestrol has a much higher toxicit 3 ' than the natural 
estrogens when the dose is computed in terms of weight and not in terms of rat 
units. 

DE. S. LEON ISEAEL. — Drs. Pa 3 'ne and Muckle 's paper is one of the first 
on stilbestrol, which comments on the importance of using small doses. 

In support of the clinical effectiveness of small quantities of stilbestrol are 
our own studies on castrated women at the Mount Sinai Hospital. We were in- 
terested to determine just what quantit 3 ’' of stilbestrol the castrated woman re- 
quires to maintain her blood, and urine estrogen-content at the normal pre- 
menstrual levels. Our current investigations in 12 surgically castrated women 

indicate that as little as 0.1 mg. of stilbestrol taken orall 3 ’- twice daily maintains 
the blood level of estrogen at 1 M.U. per 40 c.c., and the urine level at from 15 
to 20 E.U. per twent 3 ^-four-hour output in a castrated woman. This observation 
seems to support the viewpoint stressed b 3 ’' Drs. Pa 3 ’ne and Muckl 6 that small 
doses of stilbestrol are not only less toxic but clinically effective. 

DE. PHILIP E. WILLIAMS.— Drs. Shemkin and Grady of Washington gave 
a demonstration of the comparative effects of estrin and stilbestrol in the produc- 
tion of mammary cancer in susceptible mice. B 3 ' the oral route stilbestrol was six 
times as potent in producing mammar 3 ^ carcinoma as the estrin. By the per- 
cutaneous route the stilbestrol was twice as potent as the estrin. According to 

' their figures for the mouse they consider that to produce carcinoma in the human 
breast you would have to give 3,000,000 units once a week for twenty years if 
an equivalent carcinogenic effect was needed. 
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'J’he recent report of the Council on Pharmacy and Chemistry of the 
American Medical Association contains the following statements: 

“Tlie reports . . . have indicated that for the most part the toxic reactions 
of stilboestrol were limited to gastro-infestinal distress in from five to fifteen 
per cent of the patients treated.” . . . “Because the product is so potent and be- 
cause the possibilitj’ of harm must be recognized, the Council is of the opinion that 
it should not be recognized for general use at the present time.” 

In our series, nausea and occasional vomiting occurred in 7 (10 per 
cent) of the 68 courses of treatment. This low incidence of gastro- 


Tabi.e II 


DAILY DOSAGE | 

climacteric symptoms 

DOSAGE 

NUMBER 

TOXIC 

MG. 

TREATED 

reaction 

0.1 

9 

1 

0.2 

5 

1 

0.3 

G 

0 

0.5 

3 

0 

1.0 

35 

4 

2.0 

10 

1 

Total 

08 

7 


intestinal disturliance iiroltahly is due to the use of much smaller 
dosage than that which has been employed previously. None of our 
patients developed skin lesions, or exhibited signs of liver damage, 
although liver function tests were not done. 3'here was no diarrhea, 
and no other deleterious effects were noted. 

SUMMARY AND BIPRESSIONS 

Stilbestrol has been adminislered to a series of 68 patients suffering 
from menopausal symptoms. Forty-.seven (69 per cent) obtained com- 
plete relief, 11 (16 per cent) partial relief, and 10 (15 per cent) wore 
not relieved by the admini.stration of the drug. Seven (10 per cent) of 
the patients developed nausea or vomiting. Based upon this modest 
number of observations, we have gained the following impressions: 
Stilbestrol is estrogenic, and small quantities relieve climacteric s.ymp- 
toms rapidly and efficiently in the majority of patients. The most 
effective doses for this puiqiose range from 0.1 to 1.0 mg. per day. While 
a limited number of patients cannot tolerate stilbestrol, this intolerance 
appears to be manifested by minor gastrointestinal disturbances and 
not by major or permanent toxic effects, provided the dosage is re- 
stricted to the minimal effective requii'ements. 

Wo wi.sl) to thank Dr. .T. A. Morrell of E. K. Squibb and Son for .supplyinK the 
stilbestrol used in this study. 

Dl.SCU.SSlON ON DAl’ERS BY MUCKLE, AND MUCKLK AND PAYNE 

UK. IlOtVAKI) C. T.*VV Ldtf, .Tit. The 1.1 per cetit of reportcfl failure.s in the 
menopausal cases arc of interest. This seems to me a little higher than one' 
might expect tvilh the natural estrogens. I tvoiibl like to know tvhethor any 
studies were made to determine the reasons for the failures. Did the vaginal 











THE USE OF HELimr AND OXYGEN IN THE TKEATMENT 
OF ASPHYXIA NEONATORTOP' 

Prklbiinary Comjiuxication 

Howard F. Kane, A.B., M.D., P.A.C.S., ^YAST^NGTON, D. C. 

(From ilie Department of Ohfitctrirs and Gynccolopy, The. George IVashington 

University) 

T he use of lielium as a therapeutic gas was first suggested hy 
BaraclP in 1934, allliough in 1923 it had been employed in decom- 
pressing men working under liigh gas pressui'e. 

The effectiveness of helium is due to the fact that the density of this 
gas is one-seventh that of nitrogen and one-eiglith that of oxygen, and 
that it is an inert gas which can replace the inert nitrogen of air. A 
mixture of SO per cent helium and 20 per cent oxygen is three times as 
light as air, and is, therefore, because of its greater diffnsibility much 
more easily breathed. Barach has shown that such a mixture will pass 
through oljstructed respiratory passages and into collapsed alveoli which 
are impenetrable by air. 

Benedict, White, and Lee^. s found helium-oxygen to he of henefit in the treat- 
ment of the respiratory failure frequently experienced hy the newborn infants of 
diabetic mothers. Tliey believe that every cubic centimeter of nitrogen in air is 
a liability and that it can be replaced, at least theoretically, by helium. After 
e.xperimenting with mixtures of various proportions, these investigators decided 
that the most efficient combination was SO per cent helium and 20 per cent oxygen. 
This provides as much oxygen as is present in air, and if more oxygen were used 
it would form a heavier, less difTusiblc mixture. The benefit, if any, of the in- 
creased amount of oxygen would be nullified by the decrease in the penetrability 
of the mixture. 

In view of the findings of these observers, it seemed probable that if 
helium would carry oxygen into partially obstructed air passages and 
alveoli of functioning lungs, it would act similarly in the undilated 
lungs of asphyxiated newborn babies when supplied tnider properly con- 
trolled pressure. 

In approximately 200 cases, the mixture of SO per cent helium and 
20 per cent oxygen has been employed. Few of these babies were 
deeply asphyxiated, some not at all. Because of the belief that every 
minute of delayed respiration may cause irreparable damage to brain 
tissue, every infant, immediately after the cord is cut, is placed in a 
respirator and oxygen or helium-oxygen is administered. The ap- 
paratus used is the Kreiselman modification of a resuscitator described 
in 1928 by Kreiselman, Kane and Swope,’' which delivers gas to the 
upper end of the trachea under controlled pressure. Several methods 
of evaluating the increased efficacy of the mixture over undiluted oxygen 
have been tried, none of which gave information of value. The experi- 

*Presented at a meeting- of the Washington Gynecological Society, March 23, 1940. 

140 



PAYXE AXD JiIUCKLE: STILBESTROL IX MEXOPAUSAL SYMPTOMS 139 


DE. A. E. BAKOFF. — The chief question that arises in regard to stilbestrol con- 
cerns the possible toxicity. The reports concerning its use indicate a Tvide varia- 
tion in observed toxic efCects. In our omi experience, vhich includes observations 
on about 100 patients, ve feel that 75 per cent can take the drug in moderate 
dosage without ill effect, and that the majority of the remainder will tolerate the 
drug after an initial period of nausea and headache. 

One of the reasons for the wide prevalence of toxic effects is that too large a 
dose is frequently given. It should always be borne in mind that stilbestrol is a 
highly effective estrogen and that only in special instances is it necessary to give 
more than 1 mg. daily. Most patients could not afford to take an equivalent 
amount of a natural estrogen. 

From our observations we have gained the impression, however, that a few 
patients have a distinct susceptibility to stilbestrol. The most severe reaction which 
we have found in two patients, for which no other cause could be found by the 
proctologist, was unexiJlained rectal bleeding. Another peculiar tvqje of reaction was 
found in 2 patients who were receiving treatment with natural estrogens. "Wlien 
stilbestrol was occasionally substituted without their knowledge, the}- complained of 
severe headache and depression, and a sensation of being "drugged.’’ They were 
always able to tell when they received stilbestrol rather than a natural estrogen. 

A number of children ndth gonococcal and nonspecific vaginitis, whom we have 
treated with stilbestrol in a dosage of 0.2 to 1.0 mg. daily, tolerated the drug very 
well. There were no toxic reactions in any instance. The best therapeutic results 
were obtained when the drug was given in suppository form. 

DB. WALT P. CONAWAY. — At a meeting of the Central Society for Clinical 
Besearch held in Chicago in November, 1939, Dr. Sevringhaus of IMadison, Wis- 
consin. stated that with stilbestrol it was possible to get complete relief in each 
case tested by the oral administration. Dr. Frank Allen, of the Lahey Clinic, re- 
ported that they had used stilbestrol in 45 cases. Of his 2G carefully analyzed cases, 
there was definite relief in 24, but in 2 cases treatment was discontinued on account 
of mild toxic s}'mptoms, such as nausea, rarely vomiting, but occasionally abdominal 
discomfort and marked general malaise. 

DB. MUCKLe (closing). — Of the GS courses of treatment, failure to obtain 
relief of s}-mptoms occurred in ton instances. Seven of these failures were due to 
gastrointestinal symptoms which prevented maintenance of adequate dosage. In 
the other 3 cases, the amounts administered were insufficient in the light of our 
present knowledge. It is our impression that clinical relief could be obtained 
in every case if adequate therapy could be maintained. 


Delannoy, E., and Demarez, E.: Tumors of the Internal Genitalia Among Pre- 
pubertal Girls, Compt. rend, de S nne Congres, Frang. de g}-nec. 30: 135, 1939. 

There has not been a single report of a benign or malignant tumor of the 
Fallopian tube in a child. On the other hand there have been manv reports of 
cysts of the ovary, the most common neoplasm of the genitalia in young girls. 
Other tumors which occur in young girls are solid tumors of the ovary, such as 
sarcomas, carcinomas, granulosa cell tumors, chorionepitheliomas, dysgerminomas 
and teratomas. Some of these neoplasms produce precocious sexual maturitv. 
The treatment of these tumors is essentially surgical. 

Tumors of the uterus in young girls before puberty are always malignant 
and they are rarer than ovarian growths. These uterine neoplasms consist of 
grapelike sarcomas of the cervix, ordinary sarcomas, squamous cell carcinomas of 
the cervix and adenocarcinomas. The treatment of these tumors is likewise 
surgical. 


J. P. Greexhill. 



RENAL INSUFFICIENCY FOLLOWING TRANSFUSION OF 
COMPATIBLE BLOOD*^ 


Hollis H. Brainard, M.D., New York, N. Y. 

(From the Kings County llospital) 

T his case is reported as evidence that renal insufficiency may follow transfusion 
of blood judged compatible by our present methods, and that the administra- 
tion of alkalies as first recommended Iw Bakeri to avoid this complication will not 
always do so. Although a few cases of renal insufficiency following the transfusion 
of compatible blood have been reported, it is not generall 3 ' known that this may 
occur. 

CASE REPORT 

C. B., aged 30, gravida iii, para ii, was admitted to Kings County Hospital on 
May 31, 1939 with a liistoiy of being in active labor for five hours. Her past his- 
tory was negative except for antisj'philitic treatment two j'ears before admission. 

After ten hours of active labor the patient delivered spontaneous!}^ a living 
full-term infant, followed by delivery of an intact placenta twenty minutes later. 
Profuse bleeding (about 500 c.c.) immediately followed, and despite the administra- 
tion of oxytocics and vigorous message of the fundus, the patient showed signs of 
shock. A 500 c.c. citrated blood transfusion (Type r\^ Moss) was given slowly 
(cross matching compatible). At the same time 15 grains of sodium bicarbonate 
was given by mouth every four hours. One and one-half hours after the transfusion 
the patient complained of a severe headache followed by a chill. The temperature 
was 101°F. pulse 13G and blood pressure 110/70. Five hours after delivery a large 
blood clot was expressed and moderately profuse hemorrhage again occurred. Blood 
pressure dropped to SO/GO and 1000* c.c. of citrated blood was given by drop 
method, over a period of three hours. Seven hours after the first transfusion, the pa- 
tient’s temperature was 105 °F. and she showed deep jaundice. The urine was 
alkaline and showed many red blood cells. Two hundred and fifty cubic centimeters 
of 5 per cent sodium bicarbonate were given immediately intravenously. A sample 
of each specimen of the blood given was saved and on cross matching was found 
to be compatible with the patient’s blood. 

During the next five days (he patient voided 15 to 55 c.c. of dark amber urine 
daily, despite an intake of 3000 c.c. of fluids each day. The daily output and 
corresponding blood chemistry are shown in Table I. 

Table I. Benal Insufficiency After Transfusion of 1,500 c.c. op Blood 


DAY 

intake 

c.c. 

OUTPUT 

ac. 

UREA 

MG. 

GREAT, 

MG. 

icterus 

INDEX 

UNITS 

co„ 

VOL. % 

First 

2980 

165 

64 

1.8 

100 

32 

Second 

2500 

15 

! 58 

2.1 

50 


Third 

3000 

45 

58 

2.5 

25 

88 

Fifth 

3000 

55 

115 

3.8 

21 

55 

Sixth 

3000, 

1560 

64 

3.7 

16 

60 

Seventh 

4900 

4110 

125 

6.0 



Eighth 

3360 

2980 

120 

6.0 



Tenth 

5060 

4525 

SO 

5.0 



Eleventh 

•5945 

4810 

74 

2.4 



Twenty- first 

3360 

2450 

36 

1.8 





The patient ran a temperature of 101° to 103° F. and on the sixth day post 
partum complained of pain in her right chest. X-ray' examination revealed early 
bronchopneumonic consolidation. On the eleventh day post partum the patient 
began to have severe pains in her shoulder, later in her hip and knee joints. 

‘Read at a meeting of the Brooklyn Gynecological Society, February 2, 1940. 
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inents by Barach*’ on luiman acliills who were able to cooperate and on 
dogs wliich conld be aiitopsied, conld not be duplicated with infants as 
sulijects. Baraeh’s findings, based upon the study of functioning 
lungs, show uiKpieslionably lliat helium-oxygen requires a markedly 
lower pressure to pass it through partially obstructed passages than do 
air or oxygen. 

Barach® also notes that “with severe obstruction the inspiratory 
stridor is accompanied by a sucking in of the abdominal or chest wall.” 
Tills plienomcnon is commonly seen in partially asphyxiated infants. 
“In the presence of such marked inspiratory obstruction, the secondary 
development of edema fluid and red corpuscles jiassing into the alveolar 
sacs contributes tlie dangerous factor of severe anoxemia with its re- 
sultant damaging effect on the circulatory and respiratory .systems. The 
use of helium as a diluent facilitates the entrance of the combined gas 
and tends to prevent fatigue and paralysis of tbe respiratory muscu- 
lature.” After respiration has been established, therefore, it is ad- 
visable to continue the administration of helium-oxygen until the chest 
movements denote that breathing requires only normal muscular action. 

Belief in the clinical value of the 80 per cent helium and 20 per cent 
oxygen mixture in the resuscitation of the asphyxiated newborn is based 
wholly ujion the observation, ])erhai)s biased, of 200 babies by several of 
the attending staff, anesthetists, the house staff', delivery room super- 
visors, and nurses at Barfield Hospital. All agree that in cases of light 
a.sphyxia the babies resiiond much more quickly to the mixture than to 
pure oxygen. In several ca.ses of deep asphyxia, after oxygen alone had 
been used without succe.ss, the addition of helium was followed by al- 
most immediate clearing of cyanosis and prompt respiratory movements. 

The author realizes that a theory based upon experiments of others 
which are not exactly relevant, and upon the clinical observation of a 
small number of cases is practically unsupported. 

The suggestion that helium be added to oxygen as a medium for 
initiating respiration in the asphyxiated newborn is presented, however, 
in the hope of stimulating further inve.stigation of its value. 


REFERENCES 

(1) Barach, A. L.: Proc. Soc. Exper. Biol. & Med. 32: 402, 1934. (2) Benedict, 

F. G., White, P., and Lee, B. C.: A.m. ,T. Obst. & Gyneo. 39: 03, 1940. (3) Idem: 
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3. A variable degree of general dilatation of the tubular systems which may be 
marked and also involve Bowman’s capsules. 

4. No signs of inflammation or other significant lesions in the glomeruli. 

5. As a late result a varying amount of edema and possibly chronic inflammatory 
infiltration of the perivascular and intertubular connective tissue. 

On the basis of experimental work Do Gowin^ and later Bakeri liave stated that 
renal insufficiency occurs only in the presence of an acid urine and that the admin- 
istration of alkalies should prevent this complication. 

Bakeri states that no case of severe transfusion reaction has been reported where 
alkalies were given during the transfusion. Our patient received 15 gr. of sodium 
bicarbonate at the beginning of the transfusion and the first urine immediately after 
tlie reaction was alkaline. It is possible that a more serious reaction was prevented 
by giving alkalies in this case. 

.SUJIJIARY 

1. A ease of renal insufficiency is reported which occurred after transfusion of 
1500 c.c. of citrated blood from the blood bank collected three diiys prior to the 
reaction. All three donors were later rechecked and their blood found compatible 
by typing and crossmatching. 

2. Alkalies giyen prophylactically failed to preyent a seyere transfusion reaction. 

3. In our case and others reported hemolysis may occur without agglutination. 
Present methods of cross matching do not take this into account. ' 
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DISCUSSION 

DE. CHABLES A. GOBDON. — Dr. Brainard has called our attention to a yery 
important matter. To the obstetrician, more than anyone else, transfusion is of 
vital importance. Time is an important factor, yet proper cross-matching is essen- 
tial. It seems however, that no matter how careful we may be, severe and unex- 
pected reactions may occur. 

In 1939, on the College Division at Kings County Hospital on the gynecological 
service alone, we gave 444 transfusions, and there were nearly as many on obstetric 
patients. "We had three severe reactions, two in which cross matching was accurate 
and rechecked, and one in which the wrong blood was used. All our transfusions 
are from a blood bank. 

Let us not get the idea that incompatibilitj’- of blood when cross matching has been 
properly done is common, for it is not. 
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Fifteen days after the transfusion reaction the advisability of anotlier trans- 
fusion was considered because of the patient’s septic condition and hemoglobin of 
30 per cent. After consultation ■with the Department of Medicine, the patient was 
given 500 c.c. of citrated blood without reaction. Four smaller transfusions were 
given at later dates without showing evidence of incompatibility. 

Forty-five days post partum the patient continued to run an elevated temperature 
and showed evidence of a perirectal abscess. Tliis was subsequently drained 'with 
remission of her temperature. The migratory polj'arthralgia continued until dis- 
charge from the hospital. After three months the patient was able to walk but 
complained of intermittent pains in her knees and hips. X-ray examination three 
months post partum showed interstitial calcinosis occurring about the knee and hip 
joints. It is uncertain whether the transfusion reaction was responsible for this 
complication. 

The blood transfused came from the hospital’s blood bank, which has been func- 
tioning successfully since its introduction. Over 5,000 transfusions arc given each 
year with a low incidence of reactions (7.3 per cent). The blood was cross matched 
by routine method, i.e., donor’s cells with recipient’s serum and recipient’s cells 
with donor’s serum. A competent technician is in charge of the cross matchings. 
The blood transfused was withdrawn from three separate donors three days prior to 
the transfusion. All donors were recalled after the reaction and the blood again 
showed compatible cross matching with the pfiticnt. 

COMMENT 

A few cases have been reported in which severe reactions followed the trans- 
fusion of compatible blood as determined b 3 - our present agglutination tests. 

Our jrresent method of determining compatibility is based on agglutination tests. 
Moss' ■* stated in 1910 that “Iso-agglutination maj- occur independentlj^ of iso- 
hemolysis but iso-hemolysis is probablj- alwaj’s preceded or accompanied bj- iso- 
agglutination.” Ivolmerii cites Moss as having later noted instances where the sera 
had contained hemol.vsins without agglutinins. Other writers later confirmed this 
observation. 

Bernheinis was the first to report a case of hemolytic reaction without agglutina- 
tion. Goldring and Graefs reported 7 cases of severe transfusion reactions and 
found that agglutination occurred in all but one case. De Gowin and Baldridge-'' 
in 1934 reported two fatal transfusion reactions with T.vpe IV (Moss) blood, j'et 
cross matching had boon perfectly satisfactorj'. Johnson and Conwajuo have reported 
two similar cases. Gordon'’ in 1935 reported one case where cross agglutination of 
donor and recipient showed compatible blood, but grouping had not been done. 

All the reported cases whore grouping was done wore T.vpo IV kloss. In all 
cases there was no apparent relationship between the amount of transfused blood 
and the severitj' of the reaction. Dc Gowin” suggests that repeated transfusions 
increased the hemolj'tic tondencj' since, in the 4 cases he reviewed, the patients had 
repeated transfusions of varying amounts, all having had previous transfusions. 
Tlie method of giving the blood does not seem to play a part in the reaction, for in 
the 2 cases reported bj' De Gowin^^ transfusions of whole blood were given, while 
in the 2 reported by Goldring and Graef” citrated blood was used. In our case no 
previous transfusion had been given and the patient had subsequent transfusions 
without reaction. 

De Gowin and Baldridge” quoting experiments by Mason and Mann showed that 
hemoglobin had a vasoconstrictor effect on the kidney and state, “It is as yet not 
possible to say whether the vasoconstrictor effect or the blocking and destruction of 
the tubules is the more important.” Although the exact mechanism of the anuria 
is still uncertain, death is due to complete or partial suppression of urine preceded 
by intravascular hemolysis of the donor’s corpuscles and a typical kidney lesion in 
which Bakeri and Bordley” summarize as follows: 

1. A precipitate of hematin in the lower parts of the tubular systems extending, 
in some cases, into the secondary convoluted tubules. 

2. Albuminous degeneration of the tubular epitheleum without necrotic or fatty 
changes but with desquamation of some of the cells into the tubular lumina. 
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Case 2. — (Dr. Irving D. Stein.) Infant B., white female, born April 12, 1938, 
weighing 7% pounds (3,300 Gm.), after a twentj’-three-hour labor, by low forceps 
deliver}'. The baby was in good condition and cried spontaneously, but the head 
was retracted and the respirations were labored. The tliyroid gland was diffusely 
enlarged and all three lobes were palpable. Physical findings were otherwise nega- 
tive. No active treatment was instituted and after six days the thyroid gland liad 
decreased in size by 50 per cent. The baby was gaining well, seemed quite normal, 
and left the hospital with the mother on the tenth day, in good condition. 'When 
seventeen days old, the bab}' was given gr. of thj-roid extract, once daily 
and after three weeks of treatment the enlargement had almost entirely dis- 
appeared, only the isthmus being palpable. No enlargement whatever could be 
made out when the baby was four months old. The development since that time 
has been entirely normal. 

This infant was the mother’s second child. The first child was born four 
years previousl}’ and was normal. She was 29 years old. She was healthy and 
had no goiter. During both pregnancies she had been given Lugol’s solution mm. 
X, t.i.d. from the second month to term because of tachycardia. 

Case 3. — (Dr. Henr}’ Buxbaum.) Infant M., white male, weighing G pounds, 
10 ounces (3,100 Gm.), born Feb. 28, 1935, after a nine-hour labor by low forceps 
delivery. The baby was deeply asphjrxiated and resuscitated with some difficulty 
with a tracheal catheter. There was a large horseshoe-shaped tumor in the 
thyroid region, the right lobe was larger than the left. The physical findings 
were otherwise essentiall}' negative. Aside from one short attack of c}'anosis and 
some difficulty in nursing during the first few days, the infant’s progress was 
normal. He was given no treatment and left the hospital with the mother at the 
end of ten days in good condition, weighing 6 pounds 8 ounces (3,000 Gm.). An 
x-ray examination on the second day after birth showed some compression of the 
trachea and a very large heart .shadow which extended nearly to the left chest 
wall. The subsequent progress of the infant was good. The thyroid enlarge- 
ment was still evident at three months though much smaller. At the age of one 
year the th 3 Toid could no longer be palpated. 

The mother was 32 3 'ears old, had been married fourteen 3 'enrs with no 

pregnancies until the present one. She had been health}’ except that she had 

suffered from asthmatic attacks for the past ten 3 'ears, and during the last five 

3 'ears had been taking large doses of potassium iodide continuous!}’. In the 

fourth month of her pregnane}’ she had hv'pcremesis gravidarum from which she 
recovered under conservative management in the hospital. 

COMMENT 

Congenital goiter is ver}' common in those parts of Europe where goiter is 
endemic. In certain parts of Switzerland, it was reported that one out of every 
two babies born had a congenital enlargement of the th 3 ’roid. In 1935 Ludwig 
Aschoff reported that, in Freiburg in Baden, 10 per cent of the neonatal deaths 
were due to congenital goiter. A goiter is present in the mother in a great 
majorit}’ of the previousl}' reported cases: of the 53 cases reported by Demne, 23 
had goiterous mothers; Eichard’s 43 cases had goiterous mothers in 23 instances. 
In Eiibemann’s 9 cases, Crattis’ 7 cases, Esiihas’ 11 cases, and Skinner’s 14 cases, 
ever}' mother had a goiter. 

But not every mother who has a goiter will give birth to a child with a con- 
genital goiter. In Eaihas’ report of 11 cases, there were no instances of siblings 
that had had a congenital goiter. In each case, however, the mother’s goiter 
had definitely increased in size during the pregnancy which resulted in a newborn 
infant with a goiter. He reported one remarkable case in which the patient 
was the mother’s ninth child. During her previous pregnancies she had noticed 
no enlargement of her thyroid and had previous to that never had any semblance 
of a goiter. None of her other eight children had ever shown an}’ goiter, then 
suddenl}’ during her ninth pregnancy her thyroid began to enlarge and she 
gave birth to a child with a large congenital goiter. It would appear that in 



THREE CASES OF CONGENITAL GOITER® 

A. H. Parmelee, M.D., Edward Allen, M.D., Irving F. Stein, M.D., 
AND Henry Buxbaum, M.H., Chicago, III. 

T he occurrence of congenital goiter in this country is extreme^' rare if we are 
to judge from case reports in our medical literature. From the Chicago area 
there are no reports published in the last ten j-ears. This is significant because 
this and the adjoining Groat Lakes Region is considered goiter territorj’. In a 
recent article in a European medical journal, the statement is made that 
wherever goiter is endemic the incidence of congenital goiter constitutes an index 
of the severity of the endemic. If this is true, there can be very few places 
in America where goiter is endemic in any vserious degree. 

We are reporting three cases of congenital goiter not only because of the 
rare occurrence of the disease in this region, but also because in each instance 
the mother had been taking iodine throughout her pregnancy. 

Ca.se 1. — (Dr. Edward Allen.) Infant IV., a white male, born at term May 
16, 1039. The delivery was spontaneous after a four-hour labor. Birth weight 
was 6 pounds 6% ounces (2,000 Gm.). Color at birth was good, but cyanosis 
developed rapidly and he was resuscitated with difficulty. Severe dyspnea continued 
and breathing seemed possible only when the head was retracted. Oxygen was ad- 
ministered continuously. There was a large soft horseshoe-shaped tumor occupying 
the thyroid region, made up of three evenly rounded lobes. The left lobe was the 
size of a lemon, the right somewhat smaller and the isthmus was elongated and 
slightly nodular. The heart was enormouslj' enlarged, occupying almost the entire 
loft thoracic cavity, and a loud .systolic murmur was heard over the precardium. 
All other physical findings were essentially negative. Dyspnea continued to bo 
severe but by keeping him in a fixed position with the shoulders elevated so that 
the head dropped back, and by giving oxygen continuou.sly, his color remained fairly 
good. The dj’spnea and recurrent attacks of cyanosis continued but became 
gradually less severe. After eight days his respiration was quite normal. He was 
given breast milk by gavage for the first two weeks. Iodine ointment was applied 
as an inunction to the thyroid tumor from the second to the eighth day and again 
from the fifteenth to the twenty-third day. There was little change in the size of 
the tumor until after the sixth day when its size began noticeably to decrease. Bj’ 
the time of his discharge from the hospital it was only about one-third its original 
size. The size of the heart to percussion and also by x-ray examination had also 
decreased. Subsequently his condition has improved steadilj' and when last seen 
at the age of eight months he weighed 17% pounds and was normal in every 
way. The heart was normal in size and the thj'roid gland was barely palpable. The 
skin and soft tis.sues of the neck were somewhat loose and redundant. 

In Dr. Allen’s history of the mother there are several significant facts. She 
was 27 3 'ears old. This infant was her second child. She had alwaj'S been healthy 
except that during her first pregnancj' she began to have asthma and during the 
last three montlis of that pregnancy took potassium iodide for relief. The first 
child was entirely normal, had no goiter, and weighed over 9 pounds. She con- 
tinued to take potassium iodide frequently from Julj', 1037 until May, 1939 in 
large doses, not bothering to measure it with a spoon but drinking it directly from 
the bottle. She had no visible goiter when under Dr. Allen’s care, but when she 
brought the baby to me eight months after she had discontinued the medication 
she had a mildly enlarged thyroid which she said she had noticed and that it 
was slowly increasing in size. She came to Chicago in November, 1938 from 
Texas and insisted she had never had anj' thj'roid enlargement before. 

‘Presented at a meeting of the Chicago Gynecological Society, February 16, 1940. 
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AN ACUTE CEISIS OF SUPRAKENAL INSUFFICIENCY 
C0I\1PLICATING PREGNANCY^' 

S' 

Charles Edwix Galloway, jM.D., Evaxston, III., 

Dox C. SuTTox, jM.D., axd Johx Ashworth, M.D., 
Chicago, III. 

(From the Departments of Ohstctrics and Kcdicinc, Xorthwestern University 

Medical School) 


T he following ca.se report is presented to call attention to the dangers incident 
to disturbance of tlie sodium-potassium balance in the blood serum. 

Mrs. H. H. W., aged 32 years, a well-nourished white woman, first consulted 
Dr. Galloway on ilarch 20, 1930. She presented apparently a normal three months’ 
pregnancy. The past history was uneventful witli the exception of a laparotomy 
for an ovarian cyst in 1930. After the operation she remained in the hospital for 
two months because of wound infection, a urinary fistula, and a thrombophlebitis 
of the left leg. 

On March 20 her weight was 125 pounds; systolic blood pressure 120. The 
blood count and hemoglobin determinations ivcrc within normal limits. The 
physical examination revealed no important defects. Until the last of July the 
sj'stolic blood pressure ranged from 110 to 130. 

Throughout her pregnancy she complained of frequent "spells” of weahness 
and faintness. About the middle of June these became more frequent and severe. 

On July IS the urine showed two-plus albumin. Because of the albuminuria a 
1,200 calorie salt-free diet was ordered. The weakness and albuminuria continued 
until July 2S when 2.5 Gm. of potassium chloride daily was ordered. On July 30 
she complained of severe headache, severe abdominal pain, nausea, weakness, and 
vaginal bleeding. On July 31 she entered the hospital complaining of nausea, pain 
in the lower abdomen and back with a referred pain to the chest and shoulders, 
numbness in the arms and headache. She was in extreme shock with a thready 
pulse of 160, cold moist skin, and blood pressure of 96/70-. Her lips and finger 
nails were dusky. The physical examination did not reveal a cause for her 
condition. 

She was treated for shock with elevation of the foot of the bed, heat, and 
adrenalin. 


She temporarily improved but within an hour relapsed, her condition became 
alarming, the blood pressure was then 70/58. Following the intravenous adminis- 
tration of 1,000 c.c. of 5 per cent glucose in Kinger’s solution, she improved and 
the blood pressure rose to 114/60. 

Blood chemistry done on August 1 showed urea, 4. SI mg. per cent; uric acid, 
2.5 mg. per cent; and chlorides, 494 mg. per cent. On August 2 the serum albumin 
was 3.SS per cent and globulin 1.77 jier cent. Her condition remained the same 
with the blood pressure ranging from 110/60 to 95/60. 

On August 5 she was seen by Dr. Sutton, when she had a pulse of 132 and a 
blood pressure of 95/60. An Ewald test meal revealed free hydrochloric acid 12 
and total aciditj' 20, the basal metabolic rate was -4. The potassium chloride 
was discontinued and a full salt diet allowed, and an additional 2 Gm. of XaCl 
were given daily. The next seven days she remained weak, the pulse continued rapid, 
average 120, and the blood pressure varied from a systolic of So to 110. Beginning 
August 12 she was given 2 c.c. of suprarenal cortical extract daily and was allowed 
to leave the hospital August IS. 

She remained at home until September 26 and continued on the same^ salt 
ration. A total of 10 c.c. of suprarenal cortical extract was given during the iiiter- 


*ReacI at a meeting of tlie Chicago Gynecological Society. March 15, 1040. 
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this last pregnancy some endogenous or exogenous factor disturbed her endocrine 
glands, she developed a pathologic enlargement of the thyroid and simultaneously 
there developed a goiter in the fetus. The etiology of the goiter in the fetus 
seems closel.y bound up -svith the factor or factors that caused the goiterous 
enlargement of the mother's thyroid. It must also be admitted, of course, that 
many mothers develop a goiter during pregnancy and the infant born does not 
have a goiter. 

The three theories advanced to explain congenital goiter are: (1) hereditj', 
(2) infection, (3) iodine deficiency. Heredity can probaby not be ruled out, at 
least it would seem to bo a contributing cause. Infection can probably be dis- 
missed. As for iodine deficiency, there can no longer be any doubt of its enormous 
significance, whether or not it can be proved to be the primarj’’ cause. In Switzer- 
land, where the use of iodized salt as prophylaxis is now obligatory, congenital 
goiter is rapidly becoming a rare clinical picture. Eggenberger now believes there 
is little support for the theory of heredity. A mother maj' have ever so large a 
goiter, but, if she takes iodized salt regularly during her pregnancy, she will 
never have a goiterous infant, he saj's. 

Now, how are we going to explain the goiterous infants of these three mothens 
who all took iodine in largo doses during their pregnancy? None of these three 
mothers had goiters but their newborn infants did. Aschoff says the etiology is 
closely bound up with the general metabolic condition of the mother. Hormonal 
disturbances of the mother may produce changes in the fetus which lead to 
thyroid enlargement. Thj'rotropic hormones from the pituitary gland may be 
responsible. In our cases was the large amount of iodine ingested responsible 
for some profound metabolic disturbance, or endocrine imbalance? 

Curtis and Puppel have shown that in exophthalmic goiter there is an in- 
creased mobilization and elimination of the body iodine, so that the patient may 
be in a negative iodine balance during certain stages of the disease even in the 
presence of a normally adequate intake of iodine. They further state that it is 
possible that the thyroid hyperplasia in hyperth}’roidism is secondar.y to the in- 
creased loss of body iodine and is compensatory in an attempt to meet a continued 
bodily demand for utilizable iodine after the store of utilizable iodine has been 
depleted. “There is a striking similarity between the disturbed iodine metab- 
olism in hj-perthyroidism and the disturbed calcium metabolism of hjq)erpara- 
thyroidism. ’ ’ This similarity also extends to the disturbed sugar metabolism 
of diabetes. 

Perhaps we may liken the hj-perplasia of the fetal thj-roid in these cases to the 
hyperplasia that occurs in islet tissue of the pancreas in the infants born of 
diabetic mothers. The etiologic significance, if any, of the iodine medication in 
these cases is still undetermined and we are anxious to have 3 'our suggestions. 

55 Washington Street 


Arenas, N., and Echegaray, E. M.: Homolateral Hematometra and Hematosalpinx 

in a Case of Uterus Duplex, Eev. med. latino-am. 25: 297, 1939. 

The authors review the literature of hematosalpinx and hematometra and pre- 
sent an interesting case of a 13-year-old girl in whom torsion of an ovarian cyst 
was suspected. She had suffered from increasing dysmenorrhea and abdominal 
colie since the menarche at the age of 12. At laparotomy, a left hematosalpinx 
was found and removed. The duplex uterus was noted each with its tube, round 
ligament, and ovary. Postoperative lipiodol study showed the right uterus to be 
permeable and revealed the presence of a right hydrosalpinx. The left uterus, 
which was atretic at the cervix, was removed at a second operation. The authors 
call attention to the importance of the symptom of dysmenorrhea, which is found 
in 95 per cent of cases of hematosalpinx, especially w'hen accompanied by a 
palpable tumor in the tuboovarian region. 


E. J. Weissman. 



FILM SCALES FOR USE IN PELVIMETRIC ' 
ROENTGENOGRAPHY^' 

J. Bay Jacobs, M.D., F.A.C.S., Washington, D. C. 

(From the Departinent of Obstetrics, Georgetown University, and the Bureau of 
Maternal Welfare, Wealth Department, District of Columbia) 

I N 1936 I presented in detail before the Radiological Society of North America,! 

some of the standard techniques of roentgenographic pelvimetry and commented 
rather freely upon the merits of each. Since then, I have encountered several 
hundred borderline pelves and have measured them bj' my simplified method of 
lateral roentgenography. It is the purpose of this paper once more to direct 
attention to the importance of x-raj' pelvimetry and to present a modification in 
technique vrhicli jdelds many advantages. 



one inch posterior to it in standing posture. 

One who has devoted much time to this phase of obstetrics is naturally 
gratified to note the increasing interest that is being shown by obstetricians and 
roentgenologists. Manj’' more practitioners would utilize roentgenographic pelvim- 
etry if they were familiar with a simple, reliable procedure. The fact that many 
methods are used and advocated increases confusion, since most men are unable 
to evaluate comparative advantages. 

Distinction should be made between the two general types of x-ray pelvimetry; 
namely, (1) anteroposterior, and (2) lateral. 


♦Received for publication, Jan. 30, 1940. 
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val, nevertheless, she was practically bedridden, although the blood pressure main- 
tained an average of 110/70. The albuminuria graduall}" disappeared. 

September 26 she returned to the hospital to await her confinement. During 
the time^preceding delivery she was in bed on a full diet to which 8 Gm. of NaCl 
was added dailj'. During this period she continued weak and complained a great 
deal of abdominal pain. The blood pressure continued above 105 mm. mercury. 

After an uneventful labor she delivered a 3,370 Gm. female child. Immediatelj’’ 
following labor she was given 1,000 c.c. of normal saline solution intravenousl}', 
and 2 c.c. of suprarenal cortical extract intramuscularh'. A total of 8 c.c. of 
suprarenal cortical extract were given on both August 13 and 14, 6 c.c. on August 
15 and 16, and 2 c.c. on August 17. 

On October IS she complained of extreme headache which was relieved onl}' bj' 
14 gr. of morphine, hypodermicall}’. At noon her blood pressure was 150/80 and 
170/80 at 6 P.M. 

On October 10 she received 14 gi'- of papaverine and on October 20 1 gr. was given 
at four-hour intervals for three doses and 1 gr. on October 21. The blood pressure 
gradually fell to 118/60 on October 22. 

She returned home well, and on December 20 she had a blood pressure of 138/75. 
Her urine has shown no albumin. She feels well and is taking care of her apart- 
ment and baby without help. 

This patient presents two interesting syndromes; namelj’^, a typical Addisonian 
crisis followed later by an acute episode of hypertension. 

The story of weakness and faintness followed by a crisis, the important S 3 'mp- 
toms of which were abdominal pain, nausea, collapse with extremelj' low blood 
pressure and rapid pulse, is readil.v ascribed to a crisis of Addison’s disease. Dur- 
ing the period preceding the onset of the crisis she was placed upon salt restrictions 
quite similar to that of a Wilder test for Addison’s disease and in addition was given 
a total of possiblj’ 6 Gm. of potassium dail.y. The estimate of potassium is based 
upon the assumption that the average diet contains 4 Gm. of potassium daily. 

Although no pigmentation of the skin was found, the stoiy of weakness, abdominal 
pain, and the reaction to a disturbance of the Na-K equilibrium, serve as evidence 
for the diagnosis of an insufficiency of the suprarenal cortex. 

Subsequent events suggest that insufficienej' of the suprarenal cortex was a tem- 
poraiy one during pregnancj'. The caxise of such an insufficiency is at best con- 
jectural. 

A logical assumption would be that as the result of the pregnancj' the balance 
of the glands of internal secretion was disturbed. 

The episode of hj'pertension can onty be explained as an overactivity of the 
suprarenal glands with the cessation of pregnane}'. The cortical extract used did 
not have a detectable quantity of epinephrin. 

Even allowing that the diagnosis of suprarenal insufficiency is doubtful and 
the explanation of its cause more so, the case is still important, as it cells atten- 
tion to the dangers incident to the disturbance of the Na-K equilibrium. 

30 North Michigan Avenue 


Amolsch, Arthur L.: Congenital Atresia of the Tricuspid Valve Complicated by 

Congenital Myxosarcoma of the Labium Majus, Arch. Path. 24: 777, 1937. 

Amolsch reports a case of primary congenital atresia of the tricuspid valve 
in an infant who died at the age of four months, bringing the total number of 
such reported cases to 45. The clinical symptoms were intermittent cyanosis, 
dyspnea, increased respiratory rate, and polycythemia. The clinical findings con- 
sisted of cardiac enlargement to the left, dilated right auricle, and a systolic 
murmur in the third intercostal space. The cardiac enlargement was borne out 
at autopsy. Another interesting finding was a congenital myxosarcoma of the 
left labium majus. This tumor was removed at the age of one month. Metastases 
to the lungs resulted. 


William B. Serbin. 
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A brief description of tlie procedure is warranted. Witli the patient in the 
recumbent posture, the doctor stand.s at her left, side and places Iiis right index 
finger upon her left anterior .superior iliac .spine, while the index finger of his left 
hand is passed downward along Poupart's ligament to the approximate location (dis- 
tance of about two inches) of the left anterior inferior iliac spine. Pressure is made 
over this point. With the aid of a .skin pencil, the station of this landmark 
(anterior inferior iliac spine) is lightly indicated on the lateral aspect of the 
patient’s left hip. The approximate middle of the true conjugate diameter lies 
one inch below this point, and should be designated by a darker spot (one inch 
below light .spot"). 



Fig. 3. — Patient secured in position and target of tube directed over the point denoting 
the approximate middle of true conjugrate diameter. 

Patient is now made to stand with right hip in contact with an adjustable 
vertical Bucky diaphragm. While applying moderate pressure to her left- hip, the 
physician measures the distance from genital crease (plane of true conjugate 
diameter) to film, which is situated one inch behind the- surface of the Buck} 
diaphragm. This is the ‘ ‘ inlet-to-film ’ ’ distance. 

He then faces patient’s left .side, and sights her thighs, in order to have one 
hip directly over the other. 

The target of the x-ray tube at a fixed distance of 3(i inches from the film is 
directed over the dark spot on patient’s left hip. Before exposure is made, 
patient is secured in position with the canvas binder that is routinely used bj 
roentgenologists. 

After extensive experience with the above procedure, I have found that the 
“inlet (genital crease) -to-film” distance varies from .six to eight and one-half 
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]\Iy tecliiiique of anteroposterior roentgenograpli 3 q 2 , s althougli accurate, lias 
the disadvantage of being rather technical and, for that reason, has not gained 
wide acceptance. The view of the inlet, obtained bj' anteroposterior roentgenog- 
raplij', possesses two features that are lacking in lateral roentgenography. These 
are the ability to measure the transverse diameter of the inlet, and to observe the 
contour of the pelvic brim. 

The lateral technique, although lacking in these two respects, yields numerous 
other facts of importance, and is rapidlj’- stimulating interest for the following 
reasons: (1) The procedure is inexpensive since it requires the use of only one 
film. (2) The method is veiy simple. (3) There is no inconvenience to the patient 
or doctor. (4) No elaborate apparatus is required. (5) The obstetrician or 
roentgenologist need not be especially skilled. (6) Important landmarks are 
readilj' distinguishable. (7) The topography of the pelvis is visualized and dis- 



Fig. 2. — While making- moderate pressure over patient’s left hip, the distance from 
genital crease to surface of Bucky is measured. Since film is situated one inch be- 
hind this surface, one inch must be added, in order to obtain the true conjugate 
(inlet) -to-fllm distance. 

crepancies from normal that may aifect the mechanism of labor are easily dis- 
cerned. (8) Pictures might readily be taken at term or even in labor, and ac- 
curate determinations arrived at. Such views permit not only mensuration of 
cephalic and pelvic diameters, but also permit a rather dependable interpreta- 
tion of the relationship between the fetal skull and pelvic inlet. (9) Pelvic 
inclination may be noted. In this respect I shall subsequently direct attention to 
the usual method of engagement. (10) I know of no other method, regardless 
of complexity, that may yield more prognostic information than the simple 
technique here proposed, with the use of only one film. 
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distance. After tlie film is developed and dry, the film strip that corresponds to 
the “inlet-to-film" distance is superimposed, and the true conjugate diameter 
measured by counting the dots betveen the middle of upper border of symphysis 
and sacral promontory. Using the same film strip, the presenting diameter of the 
fetal skull may be measured. 

Much information to be gained from interpretation of the lateral pelvic roent- 
genogram has alreadj' been discussed.-* I wish to direct attention. here to the 
method of engagement of the fetal skull as viewed from the lateral aspect in the 
standing posture. 

It is important to realize that when the pregnant woman stands, the presenting 
part of the fetus is more closely approximated to the pelvic brim. This permits of 
a fair comparison of the size of the fetal head and the true conjugate diameter. 
Disproportion is readil.y detected in man}- cases regardless of lineal determinations. 

Also when the head is in contact with, or in, the brim, this pelvimetric technique 
yields reliable measurement of the presenting diameter of the fetal skull. 

A head that falls awaj' from the brim when the mother lies on her side has a 
tendency to enter or dip into the inlet when she stands. 

In a remarkabl}' high percentage of cases the biparietal enters the true con- 
jugate diameter. 

After working with Garnett-’’ on pelvic inclination, my curiosity was aroused as 
to the method of engagement in cases of faulty inclination. It is surprising to 
observe that in the vast majorit.y of such patients engagement occurs before 
term, the head making a right-angled turn on the spinal column in order to enter 
the inlet. This particular attitude on the part of the fetus is noteworthy. 

CONCLUSION 

A simple, inexpensive, accurate technique of pelvimetric roentgenograph.y, 
which the author has found to bo of unusual practical value in the management 
of several hundred borderline cases, is presented. 

It is universallj’ recognized that there actually exists an urgent need for the 
widespread use of x-ra}' pelvimetry. 

Realizing that anj' procedure accepted for such general use, especially where 
the majority of men are not technicall.y trained, must bo one that will yield 
xiniform readings in the hands of all practitioners, so as to afford a greater degree 
of standardization in prognostication of the patient with a borderline pelvis, I 
have presented the technique described with the hope that it may be generally 
adopted. 

Film scales are manufactured and sold by Bastion Bros., Rochester, N. Y". 
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indies in different ivomen. So ivitli the aid of the usual lead grid, having perfora- 
tions 1 cm. apart throughout its surface, a series of film strips were prepared by 
placing the target of the tube 30 inches from a blank film, and interposing the lead 
grid G inches from the film, and taking a flash exposure. This film, after being 
developed, then becomes the 0 inch scale and may bo used for computing measure- 



ments on the film of any woman in whom the “inlet-to-film” distance is 6 inches. 
Similarly a film strip is prepared with the grid 6ki inche.s from a film; another 
at a distance of Ot^ inches; another at 6% inches and so on, up to 8% inches, 
giving a set of eleven film scales. Each should be properl 3 ^ labeled. 

The technique of pelvimetric roentgenography thus becomes .simplified and 
less expensive, since all one need do is to take pictures at a fixed distance of 
36 inches from target to film, and note the “inlet (genital crease) -to-film” 
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normal period occurred Nov. 25 to 29, 3937. On December 20 .she liad wliat slie 
regarded a normal period except that it.s duration was seven day.s. After an 
interval of two day.s, bleeding recurred for another seven-day period. Poliowing 
this there was daily .spotting of reddish brown blood until the onset of the present 
illness. Two weeks before admi.s.sion the patient had an attack of nausea, vomit- 
ing, and moderate pain in the right lower abdomen which she did not consider 
serious enough to mention to her physician who treated her at that time for an 
upper respiratoiy infection. It was impossible to learn any facts which enabled 
us to estimate the duration of the pregnancy on the opposite side or to determine 
wdien impregnation had occurred. This experience is similar to that related 
in most of the other reports regarding this unusual condition. 

The title of this paper is not meant to imply that the two pregnancies were 
viable simultaneou.sly but that impregnation must have occurred in each tube 
within a comparatively short interval of time. The title is intended to convey 
the fact that impregnation occurred in the right tube before the pregnancy in the 
left tube had undergone complete resolution. 


REMOVAL OF A GRaFENBURG RING WITHOUT 
INTERRUPTION OF PREGNANCY^' 

Robert A. Kimbrough, Jr., M.D., and Pendleton Tojipkins, ]\I.D., 

Philadelphia, Pa. 

T he Griifenburg ring is a elo.sely coiled spiral of fine silver or gold tvire curved 
to form a ring 1.5 to 3 cm. in diameter. ^Yhen placed within the uterine cavity 
this device decreases fertility. It is not a conlraceptive. because it does not prevent, 
although it may interfere with union of the .sperm and ovum. It is a means of 
birth control, because it may prevent nidation of the fertilized ovum, or it may act 
as an abortifacient if nidation does occur. The Griifenburg ring has been used 
e.xtensivel.y abroad, less frequently in this country. It is an unsatisfactory instru- 
ment because it does not prevent intra- or extrauterine pregnancy, it predisposes 
to pelvic infection, it may perforate the uterus, and it may be lost -without the 
patient’s knowdedge. For these reasons, based upon dozens of unfavorable reports, 
the use of an intrauterine foreign body (Griifenburg ring, gold stem pessary, 
Pust star, etc.) as a “contraceptive,” is regarded as dangerous practice if not 
malpractice. 

The following report is made because no similar case -u-as discovered in a review 
of some 50 publications on the Griifenburg ring. 

Mrs. A. S., aged 33, gravida iii, para i, reported for- prenatal care on Nov. 4, 
1938, eight weeks after her last menstrual period. She -^vas married in 1929, was 
delivered spontaneous!}' of a normal infant in 1930, and in 1931 consulted Dr. 
Ernst von Grafenburg for contraceptive advice. He fitted her w’ith an intra- 
uterine silver ring. Each year thereafter he saw- the patient and removed the 
ring for a period of four weeks. During the rest of the year the ring was worn 
continuously. He used three different rings. The first, of silver, was removed 
because of abdominal pain. The second ring, of gold, “slipped” and -n-as replaced 
on March 5, 1935 by a larger coiled gold ring w'liich was worn continuously until 
November, 1938. The patient considered the Grafenburg ring an ideal contra- 
ceptive although 2 pregnancies had occurred, one ending by miscarriage at the 
eighth -p'eek and the present one. 


Presented at a meeting of the Obstetrical Society of Philadelpliia, Jlarch 7. IStO. 



SUCCESSIVE, COEXISTENT TUBAL PREGNANCIES^' 

Charles A. Behney, M.D., and Willlui J. Hanes, M.D., 
Philadelphia, Pa. 

M ultiple pregnancies, at least one of which is tubal, are rare enough to be a 
medical curiosity. Bilateral tubal impregnation is still less frequent, and ac- 
cording to Pishback only 7G such cases have been reported in the literature (1939). 
Our case and one reported by Torpin in a recent issue of this Journal makes a total 
of 78 cases. This finding, seldom recognized before operation, is of some practical 
importance in that it illustrates the necessit}’’ of inspecting both adnexa at the time 
of operation. 

On Jan. 19, 1938, at 7:00 A.M., an rmmarried white woman (E. E.), aged 
25, on awaking, noted generalized lower abdominal- pain, more severe on the right 
side and radiating to the back. She felt weak, vomited, and had a fruitless desire to 
defecate. At 9:00 a.m. one of us (W. J. H.) found her in shock, with a rigid 
abdomen, and the classical sjuiiptoms of severe intra-abdominal hemorrhage. Her 
blood pressure was 60/40, pulse 140, temperature 97° P., and respirations 40. 
Both pupils were dilated. There was exquisite tenderness over the entire ab- 
domen, more marked on the right side. Shifting dullness in both flanks and a 
bulging cul-de-sac were noted. On rectal examination a tender mass 3 cm. in 
diameter was felt in the midline behind the uterus. 

At 9:30 A.M. she was admitted to the Bryn Mawr Hospital by ambulance and 
was immediately prepared and examined vaginally. A diagnosis of ruptured left 
tubal pregnancy with severe intra-abdominal hemorrhage was made. She was 
immediately taken to the operating room and a lower abdominal midline incision 
was made, while transfusion from a supply of banked blood was begun. 

The peritoneal cavity was full of blood. The left adnexa were delivered and 
the mass which had been palpated preoperatively was inspected. It had the 
typical gross appearance of an unruptured tubal pregnancy. Since there was no 
bleeding in this situation, the condition of the opposite tube was immediate^ 
investigated. The distal one-third of the right tube opposite its mesosalpinx was 
ruptured for a distanec of 3 cm. An effort at clotting had taken place and in 
the partially formed clot a fetus (5 cm. in length) was lying. The shattered tube 
was removed in the routine manner and the left tube excised immediately after- 
ward. The round ligaments were quickly shortened and the abdomen closed in 
layers while the blood transfusion was completed. After an uneventful con- 
valescence and primary union of the incision, the patient was discharged from 
the hospital on Feb. 2, 1938. 

The following is the pathologic description of the tissue removed: The walls 
of the ruptured right tube were distended, thickened, and infiltrated with chorionic 
villi and blood. Section showed hyperplasia of the muscular elements, with edema 
and lymphocytic infiltration. Part of the mucosa was replaced by decidual 
tissue; in other parts it was hyperplastic. The fetus was 5 cm. long and micro- 
scopic examination showed it in a state of good preservation. 

The left tube was dilated in its middle portion and contained an organized 
clot 15 mm. in diameter. Microscopic examination showed moderate hyper- 
plasia of the mucosa of the tube. The contents, consisting of clotted blood, showed 
areas of necrosis, fibrous tissue interspersed among fairly well-preserved placental 
tissue and decidua, with infiltration of polymorphonuclear leucocytes. 

After the convalescence had progressed satisfactorily, the following informa- 
tion, previously unknown, was obtained from the patient. Her past medical 
history was irrelevant, in no way suggestive of previous pelvic disease. The last 

‘Presented at a meeting of the Obstetrical Society of Philadelphia, March 7, 1940. 
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Department of Practical Problems 
in Obstetrics and Gynecology 

Conducted by William J. Dieckmann, M.D. 


RADIUM THERAPY IN GYNECOLOGY 

George Gray Ward, M.D., P.A.C.S., F.R.C.O.G.(Hon.), 

New York, N. Y. 

(From the Woman’s Hospital) 

T he radiologist lias invaded many fields in gynecology wliich, 
formerly, were largely amenable to surgery only, so that today 
radium and x-ray are firmly established as essentials in the gynecologic 
armamentarium. Consequently, it is obligatory for the gjaiecologist to 
be familiar Aidth the use of these modalities. 

This discussion will be confined. to the use of radium in gjmecologj' 
and will refer onty to x-ray thei-apy as an adjunct. Radium is used 
in gyneeolo^'- to treat benign and malignant neoplasms and certain 
functional disorders. In order to einjoloy radium safely and efficiently, 
its effect upon normal and malignant tissues must be understood, and 
the dangei’s and possible complications resulting from its use must he 
fully appreciated. This implies a knowledge of the dosage and screen- 
ing necessary to accomplish the result desired. 

It is_ the effect of the gamma rays, given off bj' the radium element, 
which is of therapeutic value. The beta rays, or burning rays, are harm- 
ful and must be eliminated bj’’ proper screening. The alpha rays are 
weak and are of no significance. Radium does not remove a cancerous 
growth by destruction of the entire part affected, as is accomplished 
by surgery or cauterization, but the gamma rays have a direct selective 
action on the cancer cells, destroying them without injuring the normal 
cells at the site of the neoplasm. This is demonstrated in healed cases 
of carcinoma of the cervix, where the normal shape of that organ may 
be restored without trace of the site of the growth. 

Another action of radium is to cause proliferation of the connective 
tissue. The connective tissue conti’aets, with resultant obliteration in 
a great degree of the blood and lymph supply, producing the contracted, 
pale-looking cervix and funnel-shaped vaginal vault noted in ideally 
healed cases. 

If the dosage suitable for a certain case is used, the cancer cells, but 
not the normal tissues, Avill be destroyed, owing to the selective action 
of the gamma rays on the carcinoma, and the greater resistance or tol- 
eration of the nonnal tissues. If much larger doses of radium than 
is required to destroy the cancer cells are given, the nonnal structui’es 
will also be destroyed, thus producing extensive necrosis with its result- 
ing septic absorption, hemorrhages, and injury of adjacent viscera, 
with, perhaps, the production of fistulas. These unfortunate results of 
overradiation with this powerful element are eommonty attributed to 
the extension of the carcinoma, or, frequently, the action of the radium 
is blamed and, consequent^, condemned as of no value. We must also 
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The last menstrual period (Sept. 10, 1938) was followed bj’’ mild lower ab- 
dominal pain and slight spotting on October 10. No other symptoms developed. 
Pelvic examination on November 4 showed a two months’ pregnant uterus. The 
Griifenburg ring could be palpated through the anterior uterine wall at the level 
of the internal os. X-rays showed the ring clearl.y. The patient was admitted 
to the hospital, and, under nitrous oxide anesthesia, the cervix rvas gently dilated, 
the ring gra.sped with hemostats and removed (Fig. 1). Large doses of pantopon 
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were given, and, after four uneventful day.s, the patient was discharged from 
the hospital. The remainder of her pregnanej' was uncomplicated, and she de- 
livered a health}' eight-pound baby spontaneously on June 5, 1939. The puer- 
perium was afebrile and uneventful; mother and baby were in good health at last 
report (February, 1940). 

807 Spruce Street 


Vignes, H.; The Nicolas-Favre Disease in Gynecology and Obstetrics, Bev. frang. 

de gynec. et d’obst. 34: 215, 1939. 

The pathogenic agent responsible for the Nicolas-Favre disease is a specific 
filtrable virus which is lymphotropie. The patient exhibits a chronic vulvar ulcera- 
tion with hy'pertrophy or perigenital masses with or without a rectal stricture or 
an obstruction during labor. The cases with vulvar manifestations are usually 
seen in clinics for venereal diseases. Because of the marked induration, these 
lesions produce formidable obstructions to normal delivery-. In some cases these 
lesions are associated with inexplicable peritonitis. 

Vignes emphasizes the strikingly large number of fetal deaths in these patients. 
He mentions a case reported in the literature where not only the mother but also 
the baby soon after birth had a positive Frei test. 


J. P. Grbenhill. 
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pelvic floor, and in 8 cases of plastic operation on tlie vaginal walls. 
There were 2 cases of hemorrhage in which the cause was undetermined. 

Weintraiib of Brooklyn, in a recent report, found tlie frequency of 
uterine hemorrhage in 4,421 gynecologic cases oilier than pregnancy, to 
he 738 or 16.6 per cent. The most common single cause was fihromyomas, 
in 46 per cent. Endometrial hyperjilasia occurred in 23.7 per cent, 
usually associated with follicular cy.sts of the ovary ; 9.2 per cent were 
due to fibrosis uteri, 6.6 per cent to cervical or fundal polyps, and to 
malignancy in 3.7 per cent. 

Floyd Keene, of Pliiladelphia, studied 782 cases of postmenopausal 
bleeding and found 60 per cent were due to malignancy; 78.4 per cent 
were associated with some form of neoplastic disease of the cervix, 
fundus, or adnexa, and 75.4 per cent of these were malignant. In the 
entire series, bleeding was of cervical origin in over one-half of the 
cases, and 56 per cent of these le.sions were malignant; 40 per cent were 
fundal in origin, of which 61.5 per cent were malignant. In 38 eases 
no organic lesion could be found. 


Howard Taylpr, Jr., of New York, in a study of 406 eases of post- 
menopausal bleeding, and TeLinde of Johns Hopkins Hospital, in a 
study of 349 eases, found approximate percentages. 

Postmenopausal bleeding, especially after a year, therefore, is always 
important, as, Avith a normal eeiwix, tAvo-thirds of the eases arc of 
malign;int origin. 


FUNCTIONAL 


HEMORRHAGE 


^ Uterine hemorrhage may be regarded as functional only Avhen no gen- 
eral or local lesion can be found, the bleeding symptoms in all being 
similar. Functional bleeding may occur during adolescence, the repro- 
ductive period, at the menopause, and later. Tlie accepted theory is 
that it is due to a disturbance in the OA’arian rhytlim. 

As the cyclic phase of the endometrium reflects the ovarian activity, 
a biopsy of the endometrium is essential as an index of the ovarian func- 
tion in all cases of functional bleeding, and the most common finding is 
that of hyperplasia, frequently of the pol.vpoid or SavIss cheese type. 

The thyi'oid gland is an important factor in adolescence. Hyper- 
thyroidism or hypothyroidism may be a factor in irregular bleeding, 
and the basal metabolic rate should be ascertained and the appropriate 
therapy employed. 

Fatal functional bleeding has occurred in adolescence. 

In functional bleeding in Avomen of the childbearing age Aidiere hor- 
mone therap.v has failed, curettage and intrauterine application of ra- 
dium of from 300 to 400 mg. hours is indicated. We haAm found that 
600 mg. hours is Avithin the danger zone of castration. 

Norris and Behney of Philadelphia, in 1,437 cases of benign hemor- 
rhage, found that 750 cases Avere functional and 687 Avere myomas. Sat- 
isfactory results Avere obtained in 83 per cent by the use of intrauterine 
radium therapy; 3 per cent dcAmloped relapses ten years or more later. 
Carcinoma developed after irradiation in 1.09 per cent. 

In functional bleeding at or after the menopause, the most satisfac- 
tory treatment is a diagnostic curettage to rule out possible malignant 
disease, and the intrauterine application of radium, 1,800 mg. hours 
being an aAmrage dosage to insure permanent stoppage of the bleeding. 
We believe this is preferable to ovarian radiation by the x-ray. Trans- 
fusion should be used in patients AAuth a Ioav hemoglobin. 
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remember that if too small an amount of radium is used, or for too short 
a time, we may fail to destroj'' all the cancerous tissue. 

The elimination of the beta, or burning, rays, which cause extensive 
destruction of the normal tissue, depends upon the proper screening of 
the radium. Various metal containers of different thickness are used 
for this purpose, sueh as platinum, gold, silver, or brass, and damage of 
the bladder and rectum is avoided by “distance screening,” that is, 
pushing them out of reach of the rays by overdistending the vagina with 
gauze. If inadequate screening has been used, unnecessary necrosis 
will result. 

Too frequently repeated radiations, especially if a heavy dosage for 
prolonged periods is employed, wiU result in the so-called “late reac- 
tion” of radium. Six months, or a year or more following the initial 
treatment, dense infiltration, pelvic pain, ulceration, and discharge may 
develop, which is likely to be attributed to a recurrence of the disease, 
when it is actually the result of an overirradiation of the tissues, with 
a resulting excess of connective tissue foi-mation. This produces a 
slowlj^ developing obliterative arteritis, and the devitalized structures 
ulcerate and become a ready prej'^ to infection. 

Radium also has an action on the ovaries, the follicular apparatus 
being veiy sensitive to the rays, so that it may be destroyed, with a 
resulting atrophy of the organ, inducing tlie menopanse, as in castra- 
tion. This action of radium may be used to control excessive uterine 
bleeding by retarding the ovarian function. It also has a local action 
in the endometrium, causing destruction of the glandular elements, with 
replacement of connective tissue. The castration effect on the ovaries 
naturally results in atrophic changes, to which may be attributed the 
shrinking, or even disappearance, of myomas. The element, either in 
the form of a salt or the emanation, maj’’ be used with equal results. 
Our work at the Woman’s Hospital in New York has been done entirely 
with the salt in the form of radium barium sulphate. 

Large quantities of radium are not advantageous for internal appli- 
cation. The curative penetration of the gamma rays, in amounts which 
may be safely used, is limited to about 3.5 cm. Necrosis of the tissues 
may be caused at the site of application by the gamma rays breaking 
up into secondary rays from the metallic screens and their action on 
striking the tissues. An attempt to limit tlie action of these secondary 
rays is made by using aluminum or pure rubber protection. It is of no 
avail to attempt to secure a deeper penetration in an effort to reach the 
parametrium by greatly increasing the amount of radium in the con- 
tainer, because the intensity of radiation is decreased inversely in pro- 
portion to the square of the distance, and the result would be a marked 
and unnecessary increase of the local damage without appreciable gain 
in penetration. 


FREQUENCY AND ETIOLOGY OF BLEEDING 

In the past ten years, 19,603 gynecologic patients were discharged 
from the Woman’s Hospital in New York. Severe hemorrhage, as a 
predominant symptom, occurred in 371 cases, or nearly 2 per cent. It 
was present in 254 tubal pregnancies, as a complication in 4 cases of 
carcinoma of the fundus of the uterus, and in 53 cases of carcinoma of 
the cervix. Secondary hemorrhage as a postoperative complication oc- 
curred in 26 eases of amputation of the cervix, in 23 eases of cauteriza- 
tion or conization of the cervix, in 1 case of plastic operation on the 
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uterus and the corrosive action of the menstrual ferment tiypsin, all 
favor rupture of the delicate superficial vessels on the surface of the 
submucous growth, and necrosis or trauma causes rupture, Avith result- 
ing menorrhagia or metrorrhagia Avith clots. This is ahvays of a venous 
type and may be controlled by packing. Bleeding from a fibroid uterus 
after the menopause is ahvays to be considered of importance. , It may 
be from a necrotic submucous groAA'th, sarcoma or carcinoma. 

Surgery is indicated in bleeding myomatous uteri, as a general rule. 
]\Iyomectomy in the childbearing age, Avith removal of a submucous 
groAvth by vaginal hysterotomy, may be possible. If the myomatous 
invasion of the uterine musculature is too extensive, hj^sterectomy is 
indicated Avith conservation of the OAmries in young Avomen. 

Eadiation is not suitable in the third or fourth decades for bleeding 
in the presence of mjmmas, as a sterilizing dose is necessary to pro- 
duce the desired result. An inadequate nonsterilizing dose Avill give 
temporal^ relief of the bleeding, but the myomas AviU develop further. 
Eadiation is excellent in the fifth decade for abnormal bleeding Avith 
associated small intramural groAA'ths. A sterilizing dose must be given 
so as to destroy the function of the ovaries. Eadium is preferable to 
x-ray therapy in my experience in such cases. Eadium is of no use in 
the treatment of postclimaeteric fibroids AAuthout bleeding. If the 
groAvths produce pressure symptoms, hysterectomy is necessary. 

Adenomyosis is a nonneoplastic disease, but is due to an invasion of 
endometrial glands into the uterine muscle tissue Avith resulting hyper- 
trophy. Sampson’s theory of endometriosis may account for the inva- 
sion of the musculature of gland elements. Abnormal bleeding is the 
most important symptom, usually Avith a profuse menorrhagia and a 
symmetrieallj’- enlarged uterus Avithout intermenstrual floAV. Eadiation 
therapy is of little benefit in this type of disease, and its failure to relieve 
the bleeding may be of diagnostic value. . Surgery is indicated. 

Generally speaking, benign OAmrian neoplasms do not cause bleeding, 
and until their size is demonstrable or complications set' in, they are 
frequentlj’- not discovered. Cystic degeneration of the ovaries may 
develop prolonged menstruation or “spotting” due to the imperfect 
formation of the corpus luteum, especially if there is fonnation of a 
corpus luteum cyst. Simple follicular cysts frequently cause no men- 
strual irregularity. Menstrual disorders are noted in about only 12 
per cent of dermoid cj^sts and pseudomucinous cystadenomas. The 
granulosal cell type of tumoi’, lioAA’^eAmr, is frequently associated AA'ith 
bleeding. 

These ovarian neoplasms are aU best treated by surgerj'- and not by 
radiation therapy. In patients beyond 40 years of age Avith fibroid 
uteri, radium therapy may be employed successfully only Avhere the 
physical and symptomatic conditions present are suitable. Each case 
must be given individual consideration. 

It is Avell to remember that 28 per cent of all Avomen over thirty-five 
years of age have fibroids in some degree, and many are AAdthout symp- 
toms throughout life. These cases should, of course, be Avatched, but 
Avithout symptoms treatment may not be essential. When bleeding 
occurs as a symptom, about one-tliird may be treated successfully^ Avith 
radium. The limitations, hoAvever, are definite. Eadium is not suitable 
for Avomen Avho desire the preservation of the- menstrual function and 
possible future pregnancjL 
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If, in postmenopausal bleeding, with a slightly enlarged nterns and 
ovary, the biopsy reveals a hyperplasia of the endometrium, a grann- 
losal cell tumor should be suspected. 

NONMALIGNANT DISEASES 

The benign conditions which may be treated by radium therapy are 
derangements of the physiology of the uterus, as a result of ovarian or 
pituitary dysfunction, or the menopause, and the symptoms produced 
by benign neoplasms. The outstanding objective s.ymptoms of these be- 
nign or malignant conditions are uterine bleeding, either in excess at the 
menstrual period, or in irregular and too frequent periods, “spotting” 
or in prolongation of the menopause. It will be of value, therefore, to 
consider uterine hemorrhages in this connection. 

Uterine bleeding, other than the normal physiologic loss of blood 
during menstruation, is probably one of the most frequent conditions 
that the general practitioner, as well as the gynecologist, has to contend 
with, and a correct diagnosis as to the cause may be of vital importance 
as to whether it is of benign or malignant origin. 

The causes of nonmalignant hemorrhages may be classified as follows : 

1. Functional liemorrhages, as a result of endocrine dysfunction and imbalance, 
occurring at puberty, during the eliildbearing period, and at tlie menopause where 
tiiere is no demonstrable iesion. 

2. Hemorrhages associated with neoplastic diseases, including cervical and 
corporeal polyps, myomas, adenomyosis, and ovarian tumors. 

3. Hemorrhages associated with inflammatory diseases, as salpingitis, oophoritis, 
and tuberculosis. 

4. Bleeding from retained gestational products after abortion or full-term de- 
livery. 

5. Intra-abdominal hemorrhage, as a result of ectopic pregnancy, endometriosis 
and ruptured ovarian cysts and myomas. 

(i. Uterine bleeding from miscellaneous causes, such as cervicitis witli erosion, sub- 
involution, hemophilia, hypertension, and postoperative hemorrhage. 

NEOPLASTIC DISEASES 

Cervical and fundal sulimucous polyps are prone to hemorrhage of 
a continuous “spotting” type, especially after coitus, douche or exercise, 
with menorrhagia at the menstrual period, and there is usually a poly- 
poid type of endometrial hyperplasia present. The treatment is surgical. 

Cervical or fundal submucous myomas are prone to severe and danger- 
ous bleeding, probably as a result of necrosis and ulceration. It is the 
consensus of opinion that myomas which do not invade or encroach 
upon the endometrium are not the cause of uterine bleeding. There is 
a prevalent conception that abnormal bleeding is a specific characteristic 
of fibroids entirely distinct from hemorrhage from nonmyomatous uteri. 
As Graves of Boston has emphasized, the processes that lead to bleeding 
are hormonal and not dependent on the myomatous growth itself. The 
bleeding, then, in nonmyomatous and myomatous uteri is identical in 
origin, that is, hormonal. 

There is no bleeding or change in tlie endometrium in fibroid uteri 
unless there are cystic changes and absence or defect in the corpus 
Inteum of the ovaries, the exception to the above being in the submucous 
myomas. In such cases there is an abnormal vascularity of the growtli, 
and the area of the uterine cavity is increased. The contractions of the 
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promptly- perliaps one subsequent period may occur. The growth Avill 
show' a gradual shrinkage during a period of ten to tw'elve months. 

Radium should only be used in women under 40 years of age, when 
serious sj'stemic disease contraindicates a major surgical procedure. 

In myopathic bleeding at the menopause, with frequent excess and 
prolongation of that period, permanent sterilization with radium is an 
ideal and simple procedure. It should always be preceded with a diag- 
nostic curettage at the time of the application. The radium should be 
applied in tandem to the corpus, and the usual dosage is from 1,200 
to 1,800 mg. hours, depending upon the size and thickness of the uterus. 

In myopathic bleeding in the childbearing age, temporary sterilization 
with radium may be employed. Fx'om 300 to 400 mg. hours is the usual 
dosage which may result in a temporaiy amenorrhea for several months. 
A second application may be required later, but in my experience 600 
mg. hours is near the danger zone of permanent sterilization. 

In severe intractable eases of dysmenorrhea in young girls, temporary 
sterilization may be of some avail, but permanent sterilization is umvi.se 
liecause of the menopausal changes and symptoms wdiich will ensue. 
Hysterectomy, with conservation of the ovaries, w'ould be a much more 
satisfactory and justifiable procedure. 

In endometriosis, a permanent sterilization wmuld be necessary to 
effect a cure in most cases, and as this usually oceurs in young w'omen, 
surgery w’ould be the metliod of choice, as some conservation of ovarian 
tissue may be possible. 

Temporary sterilization with radium, however, will relieve symptoms 
in some cases witli involvement of the rectovaginal septum. Temporary 
sterilization with radium in the childbearing age, according to Douglas 
Murphy and others, may possilily lead to developmental defects i.n sub- 
sequent offspring, appearing in the third or later generations. 

Without doubt radiation after feiiilization of the ovum in the earlier 
months of iiregnaney will produce marked defects in the progeny. 
Therefore, radiation should never be done in the presence of pregnancy, 
except in cases of carcinoma. 

lUALIGNANT DISEA.SES 

While cancer is a disease tliat attacks all parts of the body, about 25 
per cent of female deaths from cancer are due to carcinoma of the 
uterus, and the average duration of life is about twenty to tw'enty-four 
months without treatment. 

As cancer of the uterus is a type of the disease winch every general 
practitioner encounters in his practice, it is largely to him that we must 
look for the early recognition of the disease and the education of his 
patients to the importance of promptly seeking a diagnosis on tlie ap- 
pearance of suspicious symptoms. . 

We must appreciate that the disea.se originating in the cervix and that 
arising in the fundus must be considered separately, as the clinical 
course and the results of treatment are quite different in each instance. 

CANCER OF THE CERVIX 

Cancer of the cervix, by reason of the anatomic conditions, is b.y far 
the most dangerous form and the most difficult to cure, and is also the 
most frequent. At the outset we must admit that the results of the 
treatment of cancer of the cervix are far from satisfactory, but, at the 
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Indications and contraindications for radium therapy in uterine 
fibroids ; 

The size of the growth must not he over that of a three or three and one-half 
months’ gestation. 

The growth must be fairly symmetrical or globular in shape. 

The most suitable cases are those with intramural fibroids. 

Subperitoneal or pedunculated growths outside the range of the rays are not 
infiuenced by the radium. 

Submucous fibroids are a contraindication to radium on account of the danger 
of infection. Rapidly growing growths suggest sarcoma or progressing degenerative 
changes and are not suitable. 

It is essential that the adnexa be entirelj- free from pathology. 

Fibroids showing degenerative changes, as indicated by infection (temperature 
and tenderness), or anemia out of proportion to the blood loss, are not suitable 
for radium therapy. 

TECHNIQUE OF APPLICATION 

It is our opinion that anesthesia in some form should be employed in 
all cases in whicli radium is employed. This not only prevents suffering, 
but allows a thorough examination and exposure to insure a correct 
diagnosis, enables the operator to make an accurate application and fixa- 
tion of the element in the situation desired, and to place adequate screen- 
ing for the protection of the adjacent organs. Likewise, a diagnostic 
curettage should always lie done at the time of the application in all 
suspicious benign eases, as not infrequently an adenocarcinoma of the 
fundus may be discovered which will, of course, alter the conduct of 
the case. Gas-oxygen anesthesia is sufficient, and in many cases a half 
dosage of spinal anesthesia is very satisfactory. 

In the treatment of fibroids the radiiun should be so distributed in 
the container, as to contact as much of the endometrium of the corpus 
uteri as is possible, covering the area from fundus to internal os. 

It is most important that the container should be anchored in its posi- 
tion, as the natural contractions of the uterus to expel a foreign body are 
often the cause of an unsatisfactory result or a radium burn of the 
vagina. 

It is our custom to always test the presence of the radium in the appli- 
cator with an electroscope at the time of the insertion. This is a wise 
precaution. 

The amount of radium element used in the treatment of fibroids is 
usually two tubes of 50 mg. each, placed in tandem formation in a con- 
tainer giving an equivalent of a milligram of platinum screening, with 
a pure rubber or aluminum outer filter to eliminate the secondary rays. 
The dosage for myomas averages from 1,200 to 2,400 mg. hours, depend- 
ing upon the size of the uterus and the thiclmess of the uterine walls. 

Great importance is attached to the insurance of tlie maximum of 
distance screening by distending the balloon-shaped vagina to the ut- 
most with firm gauze packing, in order to displace the adjacent bladder 
and rectum as far away as possible from the effect of the rays. This 
naturally interferes with the patient’s ability to void, so it is well to 
insert an indwelling Pezzer catheter, not only to avoid repeated and 
sometimes difficult catheterizations, but also to keep the bladder col- 
lapsed, and the posterior bladder wall is thus kept away from the danger 
zone of radiation through the anterior uterine fundus. One applica- 
tion only is best in these cases. The hemorrhage will be checked 
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use of radium by those not qualified. The renting of radium from 
commercial agencies is, of course, iierfectly justifiable, hut the knowl- 
edge and judgment as to how and when to use it can only be accom- 
plished by careful study and personal experience and observation in 
radiologic clinics. I cannot do better than to quote Eegaud’s recent 
■warning : “ It is necessary to have much experience to obtain from this 
method of treatment all the good that it may give without the evil that 
it may do.” 

Two main histologic types of cervical carcinoma are recognized — the 
epidermoid carcinoma and the adenocarcinoma. The epidermoid car- 
cinoma, Avhich is much the most frequent, is divided into three classes, 
according to the differentiation of the type of cell. The epidermoid 
group is the most common form, and the cell types are designated as 
the squamous or spinal cell, Avhich is the most mature or “ripe” cell, 
the transitional or plexiform “midripe” cell, and the anaplastic spindle, 
“unripe” cell. 

The adenocarcinoma is chiefly recognized by its glandular form of 
growth. 

The importance of recognizing these vmrious types of cancer cells will 
be appreciated when we understand that they respond differently to 
irradiation. The “Law of Bergonie and Tribondeau” states that “Im- 
mature cells and cells in an active state of division are more sensitive to 
irradiation than are cells which have acquired their fixed adult mor- 
phologic and physiologic character.” The squamous spinal, or mature, 
cell is much the more radioresistant and, at the same time, it is more 
slo-wly growing and the least malignant t^q^e, while the embryonic ana- 
plastic “unripe” spindle cell is the least radioresistant, but the most 
rapidly growing and most malignant type. The transitional or “mid- 
I’ipe” cell is midway between these Lvo extremes in responding to irra- 
diation. Adenocarcinoma of the cervix is, fortunately, much less fre- 
quent (our ratio is about 13 to 1), as it is very radioresistant and more 
difficult to cure. 

The ability to make a prognosis as to the ])robability of obtaining a 
cure by studying the type of cell is open to debate and is not uniformly 
accepted, as it is evident that many other factors must be taken into 
consideration, notably the extent of the disease and the physical re- 
sistance of the patient; also that the ordinary biopsy does not permit 
a study of the complete siiecimen -whicli may show considerable varia- 
tion in the type of cell differentiation in various regions. 

TOXEMIA 

The physical condition of the patient may have an important bearing 
on the reaction produced by the radiotherapy. J\Iany of these patients 
are anemic and cachectic, and suffering from toxemia as a result of the 
absorption of necrotic carcinomatous tissue. Frequently, they are sep- 
tic due to a local infection of the ulcerated areas. The immediate result 
of the radiotherapy in such cases is to produce a severe reaction on ac- 
count of the absorption of the autolytic and toxic protein substances 
which have been liberated by the destruction of the cancer cells. 

This “radiation sickness” is naturally more severe in those patients 
who are already toxic and anemic, and this systemic condition prevents 
the defense mechanism from promoting the prompt healing of tissues. 
The effect of the radium is to produce a leucopenia, and the patient’s 
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same time, we must appreeiate that there has been a considerable gain 
in the percentages of cures and palliations as a result of modern meth- 
ods. We have a choice of treatment in the operable cases of surgery 
or radiotherapy, but if we use surgery we must employ the radical 
Wertheim technique. 

The difference between the ordinary panhysterectomy and the Wer- 
theim operation may be best appreciated when likened to a simple mas- 
tectomy, as compared to the modern radical removal of the breast with 
the peetoralis muscles, and the thorough cleaning out of the axilla of the 
lymphatic glands. A simple mastectomy for cancer of the breast would 
not be considered justifiable from the surgical standpoint today, yet it 
is known that many women with cancer of the cervix are being subjected 
to an ordinary hysterectomy instead of the radical operation, due to 
the fact that the average general surgeon is not competent, owing to the 
lack of experience and failure to develop the necessary skill, or he 
fails to appreeiate what the technique of the radical operation should be. 

One of the outstanding surgeons in this particular field today is Victor 
Bonney of London, and I would commend his Hunterian Lecture on the 
“Surgical Treatment of Carcinoma of the Cervix” to those who wish 
to obtain a proper appreciation of the technique and the difficulties of 
this formidable operation. 

There is no difference of opinion as to what is the best treatment at 
our disposal for the inoperable class. Kadiotherapy is admittedly our 
most valuable palliative measure, definitely prolonging life and, in a 
small percentage of cases, approximately 12 per cent, accomplishing a 
cure. 

Today, owing to the technical difficulties and the prolonged hospital- 
ization and suffering, and to the high primarj’- mortality rate, 8 to 17 
per cent, with no gain in so-called cures, surgeiy has largely been re- 
placed by radiation therapy in cancer of the cervix, with its primary 
mortality of less than 2 per cent, and an even greater salvage. 

The technique of the application of the radium in these cases seems 
so simple that it is difficult to impress upon the casual obseiwer that 
success and safety depends upon the careful study of the location and 
extent of the disease, of the type of cell and the degree of its maturity, 
of the general physical state of the patient as to age, blood condition 
and toxemia, of the careful preoperative preparation of the patient, of 
the amount of radium used and its distribution in appropriate contain- 
ers, on the proper employment of screening to cut out the burning rays, 
on the placing and maintaining of the radium in situ where it will 
destroy the cancer and yet not damage adjacent viscera, on the dura- 
tion of the application, and the time and dosage of reradiations and 
deep x-ray therapy, and, finally, on a careful frequent follow-up. A 
personal experience in studying the action of radium on this disease 
over considerable periods of time is essential before one can become 
competent to treat properly cancer of the uterus with radiotherapy. 

This statement may be made in spite of the assurances given the 
practitioner in the alluring advertisements in the medical press, that it 
is so simple that all he has to do is to send a description of the case 
and the radium with full directions will be forwarded. Correspondence 
courses in radiotherapy are dangerous, and I wish to sound a warning 
as to the serious harm that may result from the indiscriminate applica- 
tion of radium by inexperienced hands. I have seen a number of in- 
stances of grave permanent damage through the careless and ignorant 
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developing fistulas in S.7 per cent, severe hemorrliage in 12.9 per cent, 
rectal disorders in 6.1 per cent, bladder and iiretliral symptoms in 9.8 
per cent, the upper urinary tract Avas involved in 5.6 per cent, upper 
gastrointestinal symptoms in 2 per cent, blood and lymphatic obstruction 
in 4.2 per cent, and nervous disorders, pain, etc., in 3.7 per cent. 

Upper urinary tract disease, Avhieh occurred in 39 of the 688 cases, 
was usually a late development and Avas due generally to obstruction of 
the ureter, Avith resulting infection, hydronephrosis and pyonephrosis, 
or destruction of tlie kidney. The ureteral obstruction Avas demon- 
strated by catheterization in these eases and Avas usually 4 cm. from the 
orifice. The action of radium, Avhich produces a proliferation of the 
connective tissues Avith subsequent contraction, is responsible for tlie 
complication in many cases, due to the proximity of the ureters to the 
sides of the cervix as they pass through the base of the broad ligaments, 
although the invasion of the eai'cinoma into the same region is a fre- 
quent cause. Therefore, all patients should have a. complete urologic 
examination before being given radiation tlierap.y in order to CAmluate 
properly damage bj' radium. 

In the earlier cases, hopeless eases, and eases lost in the folloAV-up 
examinations, complications Avere not ahvays accurately recorded. There 
are also many duplications, as one complication precedes or is an early 
stage of another. This gives us an index of the price these patients had 
to pay for radium therapy. Except for hemorrhage, eacli of these com- 
plications occurred in less than 10 per cent of the cases. The majority 
of complications are less frequent in the patients destined to survive, 
and many are of a transitory nature. 

All of the untreated patients die of the disease, and the complications 
of the various organs involved are, of course, due to the carcinoma. In 
the treated patients that die the complications often appear shortly be- 
fore death, and in many they are also due to the disease itself and not 
to the radiotherapy. The deAmlopment of complications, then, Ave must 
alAAmys regard as an unfavorable sign, as in maiiA’^ cases it is an indica- 
tion of a probable extension of tlie carcinoma. HoAvever, Ave have been 
agreeably surprised in some instances to see a patient Aidiom Ave had 
considered in a hopeless condition report to tlie folloAA’^-up clinic some 
months later restoi’ed to health, AAuth an arrest of the disease. Tliese 
patients undoubtedly Avere suffering from late radium reactions and not 
from the progress of the carcinoma. We have learned, therefore, to 
reserve judgment on the outcome of these hopeless cases. 

The essential features of the technique employed at the Woman’s 
Hospital in carcinoma of the ceiwix are as folloAA's : 

The clas.sification of the extent of the disease hy both the Schmitz and the 
League of Nations systems, and the recording of the same on life-sized charts. 

The preliminarj' building-up of the patient’s resistance in cachectic cases by a 
blood transfusion. 

Anesthesia of some type is necessary for accurate diagnosis and biopsy, and 
for the correct application of the radium. 

A biopsy is taken with the radio-knife. 

An initial dosage of 3, GOO to 4,200 mg. hours of radium is given, depending upon 
the extent and size of the cancerous growth. One hundred milligrams are placed 
intracervically, with the equivalent of 1 nim. of platinum screening, and in the 
periphery at the junction of the cervix -with the vaginal fornices 4 or 0 platinum 
needles (0.5 mm.), containing 12% to 13 mg. each, are inserted for twenty-four 
hours. Ten to twelve days later a second application of 75 mg. of radium in G 
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resistance needs to be fortified to combat this condition. Hence, the 
value of blood transfusions is to enable the patient to “weather the 
storm” and make a smoother recovery. 

External Radiation . — As the beneficial action of the gamma rays of 
radium is limited to a range of 3 to 4 cm., it is apparent that if the 
cancer has spread beyond this distance, the local radium application 
will not be sufficient to eliminate the disease. Bonney found 43 per cent 
of gland involvement in his operative cases, and it is to this that he 
attributes the superiority of surgeiy. 

External radiotherapy, by means of the high voltage deep x-ray ap- 
paratus, or by using a radium pack, or “bomb” at a distance, is neces- 
sary to attack the disease when beyond the reach of the internal radia- 
tion. The use of radium at a distance requires a large amount of radiuhi, 
2 to 4 Gm., so that the method is not available except in a few institu- 
tions. 

Nearly all radiologists are of the opinion that the combined treat- 
ment is necessary to obtain the greatest benefit. 

The Limitations of Radiotherapy . — To find the balance between the 
dosage necessarj’ to destroy completely the neoplastic cells, and at the 
same time keep within the minimum dosage which will destroy normal 
tissues, is the problem that the radiologist must meet. It is obvious 
that the conditions in each case may vary greatly. The type of cell, 
the physical characteristics of the growth, the size and condition of the 
organs affected, and the constitutional state of the patient are all factors 
which must be carefully weighed in planning the dosage and technique 
best suited for the case under consideration. 

Eegaud has pointed out that radium is not a cure for every case of 
cancer. It is with the epidermoid type that the best results have been 
obtained. The adenocarcinomatous group are more difficult to cure. In 
the eases where the parametria are involved, the proportion of five-year 
cures is small, although the palliative results, even in many advanced 
cases, are of great value in prolonging life and reducing suffering. 

THE COMPLICATIONS OF RADIOTHERAPY 

There is a general impression that the convalescent period with 
radium is without the same suffering and is much shorter than with 
surgery. This impression, however, is open to question, and a careful 
comparative studj^ of postirradiation convalescence with convalescence 
from radical surgery should be made to evaluate properly radiotherapy. 
In other words, “What price radium?” 

After an experience of more than fifteen years in the use of radium 
in carcinoma of the uterus, we believe that a ten-year postirradiation 
observation period gives us a more accurate evaluation of the curability 
of cancer by radiation than the usual five-year standard. An estimation 
of postirradiation mortality and morbidity is naturally confused and 
complicated by the ravages of the disease itself. 

As three-fourths of all cases seen d’o not survive the five-year period, 
it is reasonable to assume that the cancer is responsible for the mortality 
and much of the morbiditj^ rather than the irradiation. 

An approximate indication of the incidence of complications in a series 
of 688 cancer cases treated with radium, seen during three five-year 
periods, shows that pyometra was observed in 7.9 per cent, peritonitis 
and sepsis in 1.5 per cent, intestinal obstruction in 3.6 per cent, patients 
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sponsibility is assumed in not giving tlie patient the full benefit of our 
present-das’- knowledge. 

Radium is a two-edged weapon, and a proper training in its use is Just 
as essential as in surger.y. 

It is well to emphasize the fact that tlie safe emplosunent of radium 
requires experienced piloting, as Ave are sailing in tortuous cliannels witii 
rocks on eitlier side. It maj’- be likened to Vergil’s lines: 

“There on the right her dogs foul Se.vlla hides, 

Charybdis roaring on the left presides.” 

101 East SOtii Stheet 


Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 
MEETING OF MAECJI 12, 1.040 
The following papons were pro.scnted: 

Endometrium-Like Mucosa Lining the Fallopian Tube. Dr. Andrew A. 
Marchetti. (By iiu-itation.) (For original article, see page 00.) 

Management of the Occipitoposterior and Retraction Ring Dystocias in Pri- 
miparas. Dr. George G. Cochran, Jr. (By invitation.) 


OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF FEBEUAllI 1, 1940 
^The following paper was presented; 

Toxemias of Pregnancy. Dr. M. Pierce Rucker, Richmond, Va. (By inA’ifation.) 

MEETING OF MAECH 7, 1940 
The following papers and case report.s were jn’esented; 

The Suppression of Lactation hy Stilbestrol. Dr. C. IV. liluckle. (For original 
article, see jrage 133.) 

Stilbestrol in the Treatment of Menopausal Symptoms. Drs. F. L. Payne and 
C. W. Muckle. (For original article, see page 135.) 

Chronic Nephritis and Pregnancy Fatalities in Philadelphia. Dr. N. F.Piixson. 
Successive, Coexistent Tuhal Pregnancies. Drs. C. A. Behney and W. J. Hanes. 
(Por original ai-ticle, see page 155.) 

Removal of a Graefenburg Ring Without Interruption of Pregnancy. Drs. R. 
A. Kimbrough and P. Tompkins. (For original article, see page 15G.) 


CHICAGO GYNECOLOGICAL SOCIETY 
MEETING OF FEBEUAEY 16, 1940 
The following papers were presented: 

The Treatment of Oliguria and Anuria. Drs. W. J. Dieckmann and S. Kramer. 
(For original article, see page 61.) 

Congenital Goiter. Drs. A. H. Parmelee, Edward Allen, Irving F. Stein, and 
Henry Buxbaum. (For original article, see page 145.) 

Epidemic Infectious Diarrhea of the Newhom Infant. Drs. R. S. Cron, H. '*• 
Shutter, and A. H. Lalimann. (For original article, see page 88.) 
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platinum needles in two silver boxes in a sxndng colpostat is made to the vaginal 
vault. Each box approximates the lateral fornices of the vagina at the base of the 
broad ligaments for twenty-four hours. Thus the total radium therapy averages 
from 5,400 to 6,000 mg. hours. 

In cases where there is an exuberant cauliflower mass protruding into the vagina, 
it is removed with the high frequency knife before applying the radium. 

We stress the importance of distance screening by distending the vagina with 
gauze to its capacity to keep the bladder and rectum as far away as possible from 
the radium rays, and we use a self -retaining catheter to keep the bladder collapsed 
during the radium application. We believe that anchoring the radium tube in the 
uterus is an important detail. 

Potassium permanganate douches and an elevated posture to promote drainage 
and separation of anj* slough are begun at once. 

Adjuvant high-voltage roentgen therapy has been employed since 1930, and since 
1933, the fractional method of Coutard has been used whenever it is possible to have 
continued cooperation of the patient for the necessary length of time. In certain 
cases of advanced carcinoma, we precede the application of radium with roentgen 
therapy, according to Healy’s plan. Two hundred roentgen units are given to one 
anterior and one posterior portal daily until all portals have received 2,000 to 2,400 
roentgen units each. 

The outstanding feature of our method, however, is the frequent fol- 
low-up inspection made by the surgeon himself throughout the five-year 
period, if at all possible. During the first three years a monthly in- 
spection is made, and after that the patient is seen every two or three 
months. If the follow-up examination discloses evidence of a beginning 
recurrence in the vaginal walls or fornices, a further irradiation is 
given in time to cheek the recurrence in its incipiency. 

In carcinoma of the fundus uteri, we believe that panhystereetomy 
should be resorted to wherever possible and that the ideal procedure 
is the combined method of diagnostic curettage with immediate insertion 
of radium in the cavity, the radium to remain for from 2,400 to 3,600 
mg. hours, followed by a panhysterectomy and sal]nngo-oophorectomy 
within four to six weeks, and on recovery a course of roentgen therapy, 
preferably by the Coutard technique. 

RESUI-TS 

The comparison of statistical results in the treatment by radiotherapy 
of carcinoma of the cervix in the different clinics of the world shows 
an improvement over the earlier reports. The report published by the 
League of Nations in 1938 shows the results of the 1931 series from 
seven clinics in Europe, and two from the United States, the Memorial 
and the Woman’s Hospital clinics representing this country. A total of 
5,672 patients were treated, with a relative 5-year cure rate of 26.3 per 
cent, and of the 607 Stage I eases, the relative cure rate was 55.2 per 
cent. 

A survey of the six statistical reports of our results shows an improve- 
ment in tile relative five-year cure rates we have obtained as follows : 
1925, 23.6 per cent; 1928, 23.1 per cent; 1930, 25.5 per cent; 1932, 24.8 
per cent; 1934, 25.28 per cent, and 1937, 28.5 per cent. 

CONCLUSIONS 

The safe and efficient use of radium requires judgment and experi- 
ence. 

A thorough understanding of its action and an appreciation of the 
complexities of its application are necessary, otherwise a grave re- 
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Myoma and Endometrioma 

DaCosta, C. C.: Myoma of the Vagina, Kev. de gynec. c d’Obst. 1: 257, 1939. 

The author states that myoma of the vagina is very rare. He was able to find 
only one case in the literature, reported by Caper in 1935. The article deals vdth 
the differential diagnosis between cysts and tumors of the Bartholin gland, and 
the author describes in detail a case of myoma of the vagina, operated on by lum. 
Histologic examination reveals all the characteristics of a myoma. The article 
closes with several theories on the etiology of vaginal myoma and its prognosis. 

Mario A. Castallo 

Kanter, A. E., and Klawans, A. H.; Fibroids of the Uterus, Illinois M. J. 76: 459, 

1939. 

The authors have drawn tlieir conclusions from 300 consecutive patients operated 
upon at the Cook County Hospital. They find that parity has no demonstrable 
relation to fibroids, although sterility may be a direct result of the tumor. They 
also find that the textbook symptoms ascribed to fibroids of the uterus, namely, 
menorrhagia, dysmenorrhea, leucorrhea, and bladder . symptoms, are determined 
entirely by the location of the growth and not due to the fibroid per se. In 
conclusion, the authors make a plea against additional elective surgery, such as 
appendectomy or perineorrhaphy, in conjunction with hysterectomy, as these 
elective procedures apparently doubled the mortality figures in their series of cases. 

Eugene S. Auer 

Fortes, L.: Note on the Connection Between Uterine Fibromas and Hyperfol- 

liculinemia. Bull. Soc. d’obst. et de gyndc. 27: 275, 1938. 

The author reports a case in which he found an excessive amount of estrin in 
the blood, coincident with rapid growth of a fibroid uterus. This finding supports 
the contention of Seitz, Moench, and Witherspoon that uterine fibroids are associated 
with an increase in amount of circulating estrin. The arguments in favor of tins 
theory are as follows: (1) Uterine fibroids appear only after puberty and disappear 
after the menopause, and this agrees with the period of estrin activity of the ovary. 
(2) The suppression of ovarian estrogenic activity by radiation results in the 
diminution or disappearance of fibroids. (3) Uterine fibroids sometimes grow 
rapidly during pregnancy, at which time there is a very important increase in the 
amount of circulating estrin. Hence, it should be possible to treat fibroids with 
endocrines at least at the beginning of their growth and reserve operation for 
mechanical complications of the tumor or for tumors which undergo degeneration. 

J. P. Greenuill 

Langlois: A New Treatment of Uterine Fibroids, Bull. Soc. d’obst. et de gynec. 

27; 179, 1938. 

In the treatment of uterine fibroids, Langlois has been using halogen salts ot 
magnesium. Hypodermic injections are administered every day for four to six 
months. Then the treatment is stopped for one or two months and again resumed. 
Improvement is noticed after the first course of treatment. The author reports four 
cases where the bloody discharge disappeared and the fibroid masses slowly regressed. 

J. P. Greenhild 
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MEETING OF MARGE 15, 1940 
The following papers were presented: 

A Study of 1200 Cases of Hysterectomy. Dr. Philip H. Smith. (Por orig- 
inal article, see page 118.) 

Prolapse of the Umhilical Cord. Drs. W. F. Mengert and F. H. Longwell.' 
(For original article, see page 79.) 

An -Acute Crisis of Suprarenal Insufficiency Complicating Pregnancy. Drs. C. 
B. Gallowaj', D. C. Sutton and John Ashworth. (For original article, see page 148.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FEBRUARY S, 1940 
The following papers were presented: 

S 3 rphilis and Pregnancy. Dr. William T. Dail 3 ^ 

Chorioepithelioma. Dr. C. W. Mueller, H. J. Greene and J. Klein. 

Uterine Bleeding in the Last Trimester of Pregnancy. Dr. J. T. Wallace. 
(For original article, see page 128.) 

Renal Insufficiency Following Transfusion of Compatible Blood. Dr. H. H. 
Brainard. (For original article, see page 142.) 

MEETING OF MARCH 1, 1940 
The following paper was presented: 

Relationship of the Thyroid and Adrenal Glands to the Toxemias of Pregnancy. 
Dr, E. C. Hughes, Sj^racuse, N. Y. (Bj- invitation.) (Por original article, see page 
48.) 


PITTSBUR,GH OBSTETRICAL AND GYNECOLOGICAL 

SOCIETY 

MEETING OF FEBRUARY 5, 1940 
The following papers were prc.sented: 

Four Unusual Cases of Ectopic Pregnancy. Dr. David B. Ludwig. 

The Misleading History in Four Cases of Ectopic Pregnancy. Dr. S. A. Rubin. 
Ovarian Cysts Complicating Pregnancy. Dr. R. Charles Nucci. 


OBSTETRICAL SOCIETY OP BOSTON 
MEETING OF FEBRUARY W, 1940 
The following paper was presented : 

Surgical Complications of Pregnancy. Drs. J. A. Smith and M. K. Bartlett. 


SOUTH ATLANTIC ASSOCIATION OP OBSTETRICIANS AND 

GYNECOLOGISTS 

MEETING OF FEBRUARY 9 AND 10, 1940 
The following papers were presented: 

Use of Radium in the Menopausal Type of Uterine Hemorrhage. Dr. G. R. 
Holden. 

The Third Stage of Labor With a Description of a New Method of Expression 
of the Placenta. Dr. C. J. Andrews. 

The Post-Partum Bladder. Dr. J. R. Perdue. 

Indictment of Diethylstilhestrol. Drs. R. B. Greenblatt, R. Torpin and W. R. 
Brown. 

Nutrition Study in Pregnancy. Dr. Philip F. Williams, Bernard Hark, and 
Florence G. Fralin. (For original article, see page I.) 
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Menorrhagia and epimenorrliagia are present in about 40 per cent of the cases 
and may be extremely severe, esi)eeially if the uterus is involved. The excessive 
or irregular blood loss may bo partly due to the irresenco of associated fibroids, but 
is mainly a reflection of disturbed ovarian function; indeed in some cases the 
uterine endometrium has the thick, polypoid and hyperplastic appearance char- 
acteristic of metropathia hemorrhagica. 

Dyspareunia may cause the patient much discomfort and mental distress and 
is met with in its most severe form when the endometriosis involves the structures 
behind the posterior vaginal fornix. 

On the other hand, severe pelvic endometriosis may be quite painless, but this 
is exceptional, and the pain, particularly during menstruation, is frequently so 
severe that the patient is willing to undergo anj' treatment, however radical, to 
obtain relief from it. 

Endometriosis has an adverse influence on fertility, and in this connection it 
is important to consider the age incidence of the disease. 

Excluding cases with associated fibroids, single women and women married less 
than three years, 40 per cent of the patients were sterile, .02 per cent liad not been 
pregnant for at least ten years and 20 per cent for at least five years. 

Finally there is the question of treatment. 'When the lesions are extensive this 
must be radical and cither surgical or radiologic. The author’s preference is for 
surgery, and in severe cases he generally performs a hysterectomy with removal of 
both appendages. It is unneces.sary and in fact dangerous to dissect out growths 
from the bowel wall, as there is ample evidence that these will retrogress if both 
ovaries are removed. 

In less severe cases, particularly in young women, treatment should if possible 
be conservative, but it must be realized tlfat this may afford only temporary relief 
and have to be followed later by more radical measures. 

It is unfortunate that so many radical operations appear to be necessary, but 
one must remember that to be truly successful, conservative treatment should not 
onlj'- conserve function but also cure the patient. Many keen advocates of con- 
servative surgery are likely to forget this in their anxiety to preserve the reproduc- 
tive function. 

In the meantime it should be possible to reduce the incidence of external endo- 
metriosis by treating such conditions as subinvolution, backward displacements of the 
uterus, and uterine fibroids which may predispose to retrograde menstruation, and 
by can-ying out certain intrauterine diagnostic and operative procedures at a time 
and in a manner least liliely to drive fragments of endometrium into and through 
the Fallopian tubes. 

J. P. Greenhill 

Heynemann, T.: Endometriosis, Zentralbl. f. Gyniik. 63: 1, 1939. 

The diagnosis of Endometrioma is still difficult. The condition can be recognized 
easily if it is visible through a speculum, colposcope, or proctoscope. In cases of 
ovarian endometriosis, pelvic puncture may help if the findings are in agreement 
with the clinical symptoms. In cases of endometriosis of the rectovaginal septum, 
biopsy may be useful. Philipp mentioned that the administration of large doses 
of estrin and progestin increases the size and sensitivity of endometrial masses. 

The author followed up the patients who had been treated for endometriosis in 
his clinic from 1920 to 1937. Of 40 women operated upon for ovarian endometriosis, 
one died as a result of the operation. In 21 of the remaining 39 women, some 
healthy-looking ovarian tissue was left behind, in 15 of them a whole ovary, and 
in the other 6 only a piece of ovary. In not one of these 21 women was theie 
a recurrence of the endometriosis. In 13 women the menstrual function was main- 
tained but only one became pregnant. The frequency of sterility in cases of 
endometriosis is well known, even when the tubes are patent. 

In 47 women tubal adenomyosis in the form of a salpingitis isthmica nodosa uas 
found. In 11 of these (22 per cent) tubal pregnancies were encountered. One 
of these 47 women died of pulmonary embolism. 
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Kangas, Toivo: Sutomucous Myomas, Expecially with Eegard to Their Operative 

Treatment, Ann. Inst. Obst. et Gynec. TJniversitatis 11: 89, 1939. 

The author collected the cases of submucous myoma treated at the Women’s 
University Clinic in Helsinki and at Engstrom’s Clinic. Of the 383 cases, 164 were 
pedunculated myomas: 96 were expelled into the vagina, 51 into the cervical canal 
and 17 remained in the uterine cavity. The submucous type of myomas seemed to 
be comparatively frequent in multiparas and particularly during the last decade of 
the procreative age. Ten per cent of the submucous myomas evoked pathologic 
hemorrhages. Of the myomas expelled into the vagina 75 per cent caused 
metrorrhagial hemorrhages in 75 per cent of the cases. Treatment by rest in bed 
and opium stopped pain. Before operation, an attempt should be made to increase 
the hemoglobin to above 50 per cent. The conservative extirpation of submucous 
myomas mth a thin pedicle is a fairlj' harmless interference. The mortality was 
0 in 113 cases. In primary radical operations, there is always the danger of 
complications (parametritis, thrombophlebitis, etc.). 

J. P. Greenhim, 

Vanverts, J.: All Uterine Fibroids Need Not Be Operated Upon Routinely, 

Gj-necologie 37: 385, 1938. 

Contrary to many surgeons, the author believes that frequently uterine fibroids 
remain latent and permit their hosts to lead a perfectly normal life. The number 
of such tumors is not small. Since there is some danger in operating or in using 
radiation therapy, treatment should be advised only when serious accidents 
or disturbances arise which must be suppressed. Sometimes medical measures may 
be used to overcome the inconveniences of fibroids. 

In cases where active treatment is deferred, the fibroids must be examined 
systematically, at least eveiy six months. The patient must also be warned to 
notify her physician should any disturbance arise. Such routine examination 
should not cease at the menopause, because fibroids may grow or produce trouble 
after the change of life. 

J. P. Greenhill 

Azevedo, Moura, and Dutra, Licinio H.: High Partial Hysterectomy for Uterine 

Fibroma, Eev. de obstet. e ginec. de Sao Paulo 4: 3, 1939. 

The authors present a new technique utilizing a U incision for partial hysterectomy 
in uterine fibroma. The incision is made in such a manner as to remove the mid- 
portion of the uterus, leaving the adnexa on both sides attached to the uterus. 
The author then utilizes the remaining sides of what formerly was the uterine body 
to cover the defect made. The remaining portions of the uterus are united from 
side to side. 

Mario A. Castallo 

Dougal, Daniel: Endometriosis as a Pathological and Clinical Problem, Edin- 
burgh M. J. 45: 61, 1938. 

For every 100 cases of uterine fibroids, there are 6 cases of internal and 25 
cases of external endometriosis. The latter is met with as the principal lesion or 
as an important complication, in about 10 per cent of all abdominal operations 
performed on the female genital organs. 

The influence of endometriosis on the patient’s general health depends on the 
frequency and severity of the principal symptoms and on the extent of the surgical 
treatment necessary to deal with them. 

Pain in the lower abdomen is an important symptom of both internal and 
external endometriosis and may occasionally be of great severity. Dysmenorrhea, 
however, is undoubtedly the most characteristic symptom, particularly if of recent 
origin or becoming increasingly severe, although it was present in only about 
50 per cent of the author’s cases. 
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Navratil, E.: Endometriosis of the Extremities, Klin. Wclnisehr. 18: 905, 1939. 

In 1936, the author had reported the first hnorvu incident of endometriosis in 
the muscles of the arm in a 25-year-old patient. Tlie tumor was a date-sized 
fibrotic mass in the carpi radialis externi muscle. Histologic examination showed 
a typical endometriosis with chronic inflammatory reaction. Eepeated gynecologic 
examinations during 1935 and 1936 revealed no eyidence of adenomyosis uteri nor 
of intra-abdominal endometriosis. Her past historj- was likewise negative. 

Since this first report, the patient had a definite increase in the duration of 
her menstrual periods with marked increase in blood loss and the development of 
protracted dj^smenorrhea. Her menstrual period also changed from a regular 28- 
day cycle to one that varied between 28 and 36 days. 

Since November, 1938, the patient complained of continued pain in the right 
lower quadrant and moderate fever. Examination of the arm at this time revealed 
no recurrence of the endometriosis. The patient was operated upon in December, 
1938. Both ovaries showed C 3 'stic degeneration and a total hj'sterectom.y, bilateral 
ovarian resection and appendectomj* were done. Careful search of the peritoneal 
cavity revealed no evidence of intra-abdominal endometriosis. Histologic exami- 
nation of the uterus showed typical adenomj’osis uteri interna with marked in- 
vasion of the mj-ometrium b.v endometrial glands. The resected portions of both 
ovaries and of the appendix showed no endometriosis. 

Here then is a patient in whom endometriosis of the muscles of the arm de- 
veloped three j’ears before 0113 - evidence of adenomyosis of the uterus could be 
elicited. The author is of the opinion that the onset in all probability dates back 
to a therapeutic abortion which had been previousty performed. The author con- 
cludes that such metastasis must occur 1 ) 3 ' wa 3 ' of the blood stream, the transmis- 
sion being similar to that of living decidual cells during pregnanc 3 '. It would 
seem impossible to trace endometriosis as here described through ain' form of 
h'mphatic transmission. 

Rai.pii a. Eeis 


Item 


American Board of Obstetrics and Gynecology, Inc. 


The next written examination and review of case histories (Part I) for Group 
B candidates will be held in various cities of the United States and Canada on 
Saturda 3 ', Januar 3 ' 4, 1941, at 2:00 p.m. Candidates who successfulty complete the 
Part I examinations proceed automatically' to the Part II examinations held later 
in the 3 mar. 

Applications for admission to Group B, Part I, examinations must be on file in 
the Secretar 3 ' ’s office not later than October 5, 1940. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted b 3 ' the entire Board, meeting at Cleveland, 
Ohio, immediatety prior to the 1941 meeting of the American Medical Association. 

After JanuaT 3 r 1, 1942, there will be onK' one classification of candidates, and 
all will be required to take the Part I and Part II examinations. 

For further information and application blanks, address Dr. Paul Titus, Secre- 
tar 3 ', 1015 Highland Building, Pittsburgh, ( 6 ) Penns 3 'lvania. 

Candidates certified b 3 ' the American Board of Obstetrics and G 3 ’necology at the 
June, 1940, examinations held at Atlantic City, N. J. 


Harley E. Anderson, Omaha, Neb. 
Kenneth M. Archibold, Alban 3 ’, N. Y. 
Irving H. Beckwith, White Plains, 
N. Y. 

Karl M. Beierlein, Fort Wayne, Ind. 
Maurice 0. Belson, Boston, Mass. 
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In cases of endometriosis \Yliere operation is contraindicated, roentgen ray therapy 
should be carried out. This will cheek bleeding and dysmenorrhea., During opera- 
tion for endometriosis, healthj^ ovarian tissue should not be removed, especially if the 
tubes are patent. In cases of retrocervical endometriosis, the cervix should be 
removed but not the involved portion of intestine. 

Not all cases of endometriosis require treatment. Only tho.se, which grow and 
produce symptoms should be treated. It has been shown that definitely proved 
endometriosis may not grow during a period of many years, even if ovarian tissue 
is left behind. This may occur even if one or both entire ovaries are left. 

J. P. Gkeenhill 

Henderson, D. N.; Pelvic Endometriosis, Canad. M. A. J. 40; 34, 1939. 

Forty cases of pelvic endometriosis are reviewed. The chief sj'mptoms were 
abdominal pain in 30; menorrhagia or metrorrhagia in 22; and dysmenorrhea in 9. 
Fibroid tumors of the uterus were present in 15 instances. The rectum and sigmoid 
were involved either by direct invasion of endometrial adenomas or by adhesions 
in 23 patients. The danger of mistaking such endometrial invasion for carcinoma 
of the bowel is pointed out. 

Treatment of pelvic endometiiosi.s is .surgical and depends on the extent of the 
disease. Bilateral salpingo-oophorectomy and hysterectomy was the operation per- 
formed in 32 of the 40 cases. 

Carl P. Huber 

Holtz, F.: Endometrioma With Pregnancy Reaction, Gynec. et obst. 38: 278, 1939. 

In endometriomas removed during various phases of the menstrual cycle,’ 
histologic study has revealed corresponding periodic changes. One would expect 
these transplants to assume characteristic features when they occur coincidentally 
with pregnancy. 

Four years following the removal of the right ovary which contained a hemor- 
rhagic cyst, probably an endometrioma, a 37-year-old primipara suffered from 
metrorrhagia. For relief, curettage was performed twice. She was examined nine 
years after the right salpingo-oophorectomy, following a two month’s period of 
amenorrhea, and the uterus was found to be definitely enlarged and softened. In 
the posterior vaginal fornix, there was found a walnut-sized tumor, having the 
typical appearance of an endometrioma, A small portion was biopsied, and 
histologic examination revealed glands lined with cuboidal, epithelial cells in the 
secretory phase surrounded by connective tissue, having a decidual reaction. The 
Aschheim-Zondek test was positive, and seven months later the patient was 
delivered at term. 

These findings demonstrate the fact that endometriomas in association with 
pregnancy undergo changes that correspond with those in the uterine mucosa. 

Arnold Goldbeuger 

Hobbs, John E., and Bortnick, A. R.; Endometriosis of the Lungs, Surg. Gynec. 

Obst. 69; 577, 1939. 

Clinical and pathologic observation, information gleaned from the literature, 
and a study of a series of experiments cause one to believe that endometrial tissue 
is transported through lymphatics and veins, and that autotransplanted nterine. 
mucosa of the rabbit will grow in the lung tissue. 

A plausible explanation for vicarious menstruation is evident, since endometrial 
tissue can get into the general circulation either through a patent foramen ovale or 
by propagation through the pulmonary circulation. 

Aberrant endometrial tissue has characteristics which would indicate it has in- 
creased potentiality to become malignant. 

Wm. C. Henske. 
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SYNOPSIS OP SURGERY. By H. E, Mobley, M.D., F.A.C.S., chief of surgery 
at St. Anthony' Hospital, Morrilton, Arkansas. 375 pages W'ith 339 text illustra- 
tions including 39 in color. The C. V. Mosby' Co., St. Louis, 1940. 

SYNOPSIS OP OBSTETRICS. By' Jennings G. Litzenberg, professor emeritus of 
obstetrics and gy-necology. University' of Minnesota Medical School, Minneapolis. 
394 pages with 157 illustrations including 5 in color. The C. V. Mosby' Co., St. 
Louis, 1940. 

CYCLOPROPANE ANESTHESIA. By Benjamin Howard Robbins, associate 
professor of pharmacology', Vanderbilt University' School of Medicine. 175 pages, 
illustrated. Williams & Wilkins Company', Baltimore, 1940. 
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SPECIALTIES IN MEDICAL PRACTICE. Edited by Edgar van Nuys, chief 
of a section in the division of medicine. The May'o Clinic, Rochester, Minn, etc., 
with a Foreword by Donald C. Balfour, consultant in surgery'. The May'O Clinic. 
Loose-Leaf, in two volumes, illustrated. Thomas Nelson and Sons, New loik. 


1.040. 

BIOLOGICAL SYMPOSIA. Edited by Jaques Cattell, editor of The American 
Naturalist and American Men of Science. 238 pages, illustrated. The Jaques 
Cattell Press, Lancaster, Pa., 1940. 



ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. President, E. J. Litzenberg. Secretary, Eicliard 
W. TeLinde, 11 East Chase Street, Baltimore, Md. Next meeting, June, 1941, 
Colorado Springs, Colo. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, James E. McCord. Secretary, James E. Bloss, 418 lltli Street, 
Huntington, W. Va. Next meeting, September 19 to 21, 1940, Excelsior 
Springs, Mo. 

Central Association of Obstetricians and Gynecologists. President, Jennings C. 
Litzenberg, Minneapolis, Minn. Secretary-Treasurer, W. E. Mengert, Iowa 
City, Iowa. Annual meeting, Indianapolis, Ind., October, 1940. 

South Atlantic Association of Obstetricians and Gynecologists. President, M. P. 
Eucker, Eichmond, Va. Secretary, Eobert A. Eoss, Durham, N. C. Next 
meeting, February 7 and 8, 1941, Jacksonville, Fla. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Norman F. Miller, 
Ann Arbor, Mich. Secretary, Philip F. Williams, 2206 Locust St., Phila- 
delphia, Pa. Next meeting, June, 1941, Cleveland, Ohio. 

New York Obstetrical Society. President, Thomas C. Peightal. Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, Eoy W. Mohler. Secretary, John 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Harold K. Gibson. Secretary, James A. 
Gough, 104 S. Michigan Ave., Chicago, 111., Tliird Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Frances Doyle. Secretary, Jolm J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue. 

Baltimore Obstetrical and Gynecological Society. President, N. J. Eastman. 
Secretary, Frank K. Morris, 11 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, 0. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Esther C. Wallner. 
Secretary, Samuel S. Gordon, 520 Heyburn Building, Louisville, Ky. Fourth 
Monday, from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, S. A. Chalfant. 
Secretary, Dr. Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, April, and June. 

Obstetrical Society of Boston. President, Eaymond S. Titus. Secretary, Judson A. 
Smith, 262 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

•Changes, omissions, and corrections should he addressed to the Editor of the 
Journal. 
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within certain limits, this is undoubtedly influenced by the amount of 
vitamin in the diet.” Vitamin cannot be synthesized in the normal 
processes of the liuman body. 

The dependence of the urinary excretion of vitamin B, upon the dietary intake 
has been investigated bj' several -workers.io. ir Robinson and his co-workers found 
recently that urinaiy e.xcretion levels can, under proper conditions, be used as 
an index of thiamin nutrition in human beings. They also reported good correla- 
tion between urinary thiamin excretion and the adequac}' of vitamin B, in the 
preceding diet. Deficiency' symptoms of nutritional origin have been found asso- 
ciated with low excretion levehs, and with poor excretion response to test doses. 
With suitable practical methods, the concentration of vitamin B, in the bod}' 
tissues, blood and excretory products may be determined; and requirements neces- 
sary to maintain normal health or to treat deficiency diseases in the human being 
may be established. At present clinical response is the best test for adequacy 
of dosage in such conditions. 

Vitamin B, is associated with the intermediary metabolism of carbohy- 
drates. 12 , 13 The pyrophosphorie acid ester of vitamin B, acts as a co-enzyme (co- 
carboxylase) to activate carboxylase which catalyzes pyruvic acid, a conversion 
product of lactic acid. If the pyruvic acid is destroyed by oxidation, the presence 
of co-carboxylase is again necessary as it acts here as a co-ferment with oxidase. 

The need of an increased intake for growth of young rats has been demon- 
strated, as well as a similar need in female rats at pubertv. The gastrointestinal 
tract responds to a vitamin B, deficiency with an anorexia, a depression of the 
acid secreting response of the gastric glands, and an atony of the intestines. 

In the physiology of the heart muscle, Weiss and Wilkinsi-* point out that 
thiamin chloride acts as an acceptor, causing the oxygen to unite with the carbo- 
hydrate and amino acids delivered to the cell by the blood and lymphatic circula- 
tion, increasing the rate of intracellular metabolism, so that the metabolic process 
is nearer to the end point of the cell oxidation process. 

The best animal sourcesis of vitamin B, include pork, other muscle and organ 
foods, while egg yolk, chicken, fish, and milk are poor sources, but milk may be 
regarded as an important source of supply, since it need not be processed, and be- 
cause it is usuall}' used in fair quantities. The richest vegetable supply lies in 
whole grain cereals, legumes, and nuts. While other vegetables, including potatoes, 
may be fair sources of vitamin B„ the usual disregard of nutrient losses in cook- 
ing causes them frequently to be depreciated markedly in value. Although fruits 
in general have a low content, the fact that they are eaten raw serves to offset 
any possible loss in cooking. Not alone is the manner of cooking an element in 
producing vitamin B, deficiency, but the processing of the generally used white 
flour removes a large available amount through loss of wheat germ and bran 
which normally make whole grain one of the most important sources of supply. 

The modern Am erican diet has been regarded as deficient in many re- 
spects, due in part to faulty dietary habits and food selections based 
largely on appearance or taste, often leading to a high carbohydrate 
intake and an excess of fat. Again, economic status plays a part and, m 
an effort to provide suifleient calories in energy foods at low cost, a 
carbolwdrate diet prevails. Voluntary faddish restrictions in diet, for 
supposed allergies, for weight reduction, or through misleading advice, 
lead to marked inadequacies in dietary essentials. Organic or functional 
disease may interfere ivith both absorption and utilization and bring to 
light latent deficiencj^ conditions. 

Stiebeling and Phipard,i6 in their analysis of diets of families of emplo} ed 
wage earners in eight major geographic areas of the United States, have de- 
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THE RELATION OF VITAMIN B, TO TPIE 
REPRODUCTIVE CYCLE^:= 

COREELATION BETWrEEN VlTAMIN B^ CONTENT OP DiET AND ELECTRO- 
CARDIOGRAPHIC Findings in 91 Pregnant Women 

Philip F. Williajis, M.D., George C. Griffith, M.D., and 
Florence G. Fralin, B.S., Philadelphia, Pa. 

T he story of vitamin B^ is an interesting chapter in medical science^ 
and covers the notable discovery of Eijkman,^ the researches of 
Funk,® Jansen and Donath,* and, more recently, the complete synthesis 
of thiamin by Williams and Cline.® The chemical structure of vitamin 
Bj (thiamin) is now Imown, and it has been isolated in the form of its 
chloride hydrochloride. 

The international unit of Adtamin B^ has been defined (1938) as the 
antineuritie activity of 3 micrograms of the international standard prep- 
aration of crystalline vitamin Bj hydrochloride. One milligram of 
thiamin chloride is equivalent to 333 international units of vitamin B^. 
The Council on Pharmacy and Chemistry of the American Medical Asso- 
ciation has allowed certain claims for thiamin chloride, and practically 
all these may find place in obstetric practice. 

It is generally accepted that this dietary essential has an important 
role in the functioning of everj^ cell, rather than in the activity of a 
special organ or tissue system.® Storage of vitamin B^ appears to be 
of a limited order. The heart, liver, and kidney of experimental animals 
apparently have the highest content^’ ® under normal conditions and, 

*Read, by invitation, at a meeting of the Pittsburgh Obstetrical and Gynecological 
Society, May 15, 1940. 

This study was made under a grant from the Selina B. Mcllhenny Fund for Clinical 
Investigation in the Presbyterian Hospital m Philadelphia. 


Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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Boeriiia, 2 o whose observations tvere made in Java, believes that beriberi, ap- 
pearing during pregnancj^, is conditioned by the vomiting, and is more severe if 
a serious illness has preceded the pregnancy. While the evolution of the preg- 
nancj^ is not hindered by the beriberi, it is his view that the greatest danger to 
the woman came from a cardiac insufiSciency during delivery. Balfour and 
Tolpade, quoted by Guggisberg,2i state that every pregnant woman in South 
India suffers from beriberi. The extremely high maternal mortality in these 
women is caused by a macrocytic t 3 q)e of anemia which is quickly improved by 
yeast, liver extract, and a meat diet, all of which are rich in the vitamin B 
complex. 

Prom Japan, Pujitasa reported 39 cases of pregnancy and beriberi under his 
care, the beriberi appearing late in pregnancj’’ or in the puerperium, and more 
frequentty in summer or autumn. The regional mortality of the combined con- 
ditions ranges from 9 to 15 per cent, and although onty one mother in Pujita’s 
series died, approximate!}^ 25 per cent of the babies were lost. In the Philippine 
Islands, a high neonatal mortality rate has been ascribed by Andrews^a to an 
infantile beriberi due to a deficienc}’ of the growth and nerve development fac- 
tors of the mother’s milk. 

One of the notable clinical manifestations of a deficiency in vitamin 

is the polyneni'itis of pregnane.y, which sometimes accompanies severe 
hj^peremesis gravidarum. 

Luikart,24 Plass and Mengert,25 and Strauss and McDonaldzs have ably demon- 
strated this relationship and the therapeutic effectiveness of vitamin B,. With 
the synthesis of thiamin the more advantageous parenteral route of administra- 
tion has been made possible. Here the therapeutic dose depends upon the clin- 
ical reaction to measured amounts of the remedj'. 

In one instance Hildebrandt and Ottozr gave 1,782 mg. of vitamin B, during 
a pregnancy complicated b}’’ a severe polyneuritis. There was no toxic reaction 
to the drug, and no excretion of the vitamin in the urine up to the time of de- 
livery. Evidently the demand did not permit saturation even with so large an 
intake. 

On the other hand deleterious effects on reproduction of very large 
doses of vitamin may be possible. 

Sure 28 demonstrated that in rats fed 100 micrograms of thiamin daily, sterility 
occurred in the females of the second generation. Continuing this study it was 
found that a daily dose of 400 micrograms produced entire failure of lactation 
in the third generation. 

Saturation tests, according to NeuweilerjSO show that pregnant women tend 
to retain a large proportion of a parenteral dose of vitamin B„ especially if any 
manifestations of toxemia are present. Since it appears in certain such instances 
that saturation with subsequent excretion of vitamin B, in the urine may be 
difficult to obtain, an attempt should be made to reach an excretion-producing 
dosage before considering that this type of treatment has been adequately used, 
unless clinical improvement has appeared. 

The frequent occurrence of a hypochromic macrocytic anemia m 
pregnant women suffering with beriberi, or a less marked vitamin Bj 
deficiency, has pointed to a similar etiology of the two conditions. Al- 
though marked improvement has followed the use of vitamin con- 
taining substances in this type of anemia, it is by no means definitely 
proved that lack of this factor alone is the cause. According to Elsom, 
the deficiency in the diets of such anemic women probably concerns the 
entire B complex. 



WILLIAMS ET AL. ; RELATION OF VITAMIN Bj TO REPRODUCTIVE CYCLE 183 


termined the vitamin Bj content. The average vitamin Bj content of these 
diets graduallj’' increases rvith rising weekly expenditures for food. Since Loth 
Pittsburgh and Philadelphia are included in Stiebeling and Phipard’s North 
Atlantic area, the observations for this area alone will be considered (Pig. 1). 

With food expenditures of $1.25 to $1.87 per capita per week, the average 
vitamin B, content of food per person reached only 290 international units. It 
was not until the food cost reached an expenditure of $3.13 to $3.74 that the 
allowance of 500 international units was reached. 

It was estimated that one-fourth of all white families in the entire survej^ re- 
ceived less than 400 international units of vitamin B, per adult per day. About 
10 per cent selected food furnishing less than 300 units, and only half obtained 
the 500 unit allowance set for an adult per day. Their study was made in families 
of only empIo 3 'ed wage earners, and therefore the vitamin B, values received 
bj”^ the families where there was unemploj'ment or relief is left to conjecture. 

We have been able to find only one reference in the literature to an analysis of 
vitamin B, in the diets of pregnant women. McCance, Widdowson and Vernon- 
Roe,i" in a studj’ in England found that the vitamin B, value of the diets advanced 
as food expenditures rose. Onl 3 ' the maximum intakes of the three highest income 
groups studied revealed over .500 international units, while the minimum intake for 
all groups fell below 300 international units. 

Vitamin 5, 

Consumption Per Peouirement Unit 
' Pea Day -North Atlantic Cities 

By Food Expenditure Levels 



Level OF Food Expenditure (Dollars) 

«01E- AOAPnO FeSNI STItSELIEECPHlPARI) 

Pig. 1. 

We maj' examine the recent report of Jolliffeis who agrees -with Straussi'’ that 
beriberi is endemic in this country. Jolliffe regards the present dailj^ American 
dietaiy as containing from 300 to 450 international units of vitamin B„ and dis- 
cusses the faults of a national diet which results in an annual per capita con- 
sumption of 100 pounds of sugar and white flour made from 4 bushels of wheat. 
These two sources, which furnish 55 per cent of the dailj'- average of 2,500 calories, 
do not contain more than 50 international units of vitamin B,. 

The safety margin above a beriberi level of Sherman’s average American diet 
according to JollifEeis is only 20 per cent by the Cowgill ratio. Jolliffe ’s anatysis 
of diets in 1,394 North American families bj" the same means shows interesting 
results. According to certain levels of food expenditure the safety factor ranged 
from 3 to 25 per cent. It is apparent that the entrance of a single disturbing 
factor maj' obliterate this scant margin of safety and bring on the clinical s,vmp- 
toms of a deficiency. In this light, Jolliffe regards gestational neuritis as a mis- 
named appearance of beriberi. 

Beriberi, endemic in the Orient, has afforded an op]3ortunity to witness 
the interrelationship of severe degrees of vitamin B^ deficiencj’- and 
pregnancy. 
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inertia and subinvolution. The same effects were seen by Moore and Brodie,3i 
who noted, in addition, that deaths during the nursing period were caused by 
hemorrhages, while myelin degeneration of tlio vagus and phrenic nerves was 
present. Before death such young rats exhibited .signs of advanced beriberi. 
Commenting on his own animal work and its relation to the human organism, 
Shinsr describes an infant which exhibited classical signs of beriberi when only 
two da 3 'S old. He states that at times the ncw'born infant may show evidence 
of the disease before the mother, on a vitamin B, deficient diet, had developed the 
puerperal lesions so frequentlj’' seen in his district in China. 


The metabolism of vitamin in relation to the human reproductive 
cycle has been studied onlj’’ recently. The function of the placenta as a 
place of storage has been questioned. 

Stahlerss believes that the placenta is permeable to this vitamin since the 
blood of infants showed a concentration similar to that of the mother, even 
though the latter had been given intramuscular injections of A'itamin B, just be- 
fore labor. Guggisberg2i also regards the placenta as a filter which permits the 
demands of the fetus to be adequately' w’ithdrawn. He remarks that vitamin B, 
distinguishes itself as an element of low* storage capacity and that, without 
marked reserves in other parts of the bodj', the placenta finds no sufficient re- 
serve stores to seize and place at the disposal of the fetus. Stabler also showed 
that the expressed extract of the placenta contained less vitamin B, proportion- 
ately than the fetal blood. 

Dubrauszkj' and Lajos,39 how'ever, believe that the placenta is a reservoir and 
plays an active part in supplying the fetus. They' found that the vitamin B, 
content of the placenta fluctuated between 108 mierogrnms per cent and 980 
micrograms per cent. Since this was greater than the value of either the ma- 
ternal or fetal blood, as they' determined them, it might seem that their conclu- 
sion was well supported. 

The requirement of this vitamin for the human being has been a 
matter of considerable discussion. The experiments of Osborne and 
]\Iendel years ago indicated that thei*e was a greater need as the size of 
the body increased. In recent years a relationship of the vitamin Bj 
requirement to the caloric intake has been recognized. 

Cow'gillj^o By determining the minimum vitamin B, requirement of the mouse, 
rat, dog, and pigeon, found that he could express the minimum requirement in 
terms of units of body' weight and metabolism. His formula for the human being 
may be expressed as follows: 

Vitamin (daily requirement of vitamin B,) ^ ^ kilograms) x 0.02S4. 

Calories (daily' total energy' excliange) 

The result was expressed in milligram equivalents of his standard test powder. 
Since the adoption of the Standard International Unit in 1938 as the potency' of 3 
micrograms of thiamin chloride, the weight in kilograms must be multiplied by 
a human species constant of 0.00426 to obtain the requirement in the present in- 
ternational unit. It should be understood that such needs represent only' the 
minimum or beriberi preventing level. 

Cowgill states that, in view' of the relationship of the vitamin B, requirement 
to the caloric intake, a simple form of standard to express the vitamin B, need is 
the number of units per hundred calories. Stated in this manner his minimums 
are approximately' 10 international units per 100 calories for a normal human 
adult. Rose'll recommended 15 international units per 100 calories, and Daniel and 
!MunselB2 point out that this w'ould mean roughly 250 to 400 international units 
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Only a feiv complications caused by vitamin deficiency have been 
noted in connection with luiman parturition. 

Moore and Brodiesi noted abnormally profuse hemorrhage during a precipitate 
delivery in a woman whose diet was markedly deficient in vitamin B. The baby 
died of hemorrhage and at autopsy gross and microscopic changes resembled those 
in experimental animals on a deficiencj’’ diet. There was no evidence of disease 
of the hematopoietic system. 

The toxemias of late pregnancy have been ascribed to a vitamin 
deficiency. 

Siddall32 advances the theory, based upon his observations on prenatal cases 
afilicted with beriberi in China, that normal function of the pituitary gland is 
possible only when an adequate supply of vitamin B, is available. He believes 
that in the pregnant woman a deficiency leads to an over-compensation or malig- 
nant hyperfunction of the gland. This in time produces the various symptoms 
of toxemia; disturbed carbohydrate metabolism, edema, elevated blood pressure, 
nausea and vomiting, and an increase in prolan and decrease in estrin. According 
to this theory an adequate and constant supplj’' of vitamin B, should prevent 
toxemia and perhaps cure it. In view of the saturation excretion data already 
considered, it may be that the doses of S 3 'nthetie vitamin B, which were used 
in the clinical studies based upon this hj'pothesls were inadequate as curative 
therapj\ On the other hand the pituitary change may have been too well estab- 
lished to have been influenced rapidly. 

Yasunamiss in a recent contribution from Japan found in his toxemia cases, 
mostly from a group with low living conditions, that treatment with vitamin B, 
in large doses was very effective, especiallj’-, in avoiding convulsions in the pre- 
eclamptic patients. Ross and his co-workers34 in a dietary study in North Caro- 
lina, however, failed to note a decrease in the incidence of toxemia during the 
latter part of pregnancy in a controlled group of patients who received an ade- 
quate amount, approximately 1,000 international units of vitamin B, in the form 
of yeast tablets daily. 

As to the relationship between vitamin B, deficiency and the toxemias, Vignes^s 
remarks upon the diminution in volume of the liver observed in the deficiency 
cases, the diminution of glycogen in this organ and the muscles, and a reduction 
in the tolerance of carbohydrates. The latter, not being transformed into 
gtycogen, encumber the blood as an excess of glucose, a h 3 rperglycemia resulting. 
Much has been written on the role of vitamin B, in the metabolism of carbohydrates, 
and not a few obstetric authors today recommend supplemental administration of 
vitamin B, during therapy with large or continued injections of dextrose or glucose. 

The minor paresthesias and neuritides of the extremities and back 
complicating pregnancy and the puerperiiim have responded quickly in 
many instances to vitamin B^ therapy. Stillbirths were observed in a 
number of eases of pregnancy complicated by nutritional deficiencies 
in Vignes’ clinic, and he regards a vitamin B^ deficiency as frequently 
responsible for sterility, abortion, and ineffectual labors ivitli post- 
partum inertia and hemorrhage. 

Subsequent to these clinical observations TJenoso has shown bj- animal experi- 
ments that marked changes in the reproductive cj'cle follow a vitamin B, de- 
ficiency diet. White rats developed a stationarj”^ sexual stage, and even matings 
with normally fed rats failed in high percentage. The development of fetuses in 
the successful matings was hindered, and abortion and resorption were fre- 
quent. Fetuses born alive were small and weak. Labors were characterized by 
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a period of seven days. There was a second interview during which the 
food record® was scrutinized and cheeked and the patient was scheduled 
for an electrocardiogram. We feel that the food records, obtained in the 
manner described, furnish a reasonably good picture of the usual diets 
of these pregnant women. An estimate of the food value was made from 
these records and the vitamin values were recorded in terms of 
international units, in most instances as set forth in Food Values of 
Portions Commonly Served, Second Edition, 1940, prepared by Bowes 
and Church.®^ 
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The vitamin Bj values were computed for a great many foods on the 
basis of the fresh, raw state, depending upon the availability of the 
data. No attempt was made to determine cooking losses, since these 
vary wdth the method followed. When wide ranges in vitamin B^ value 
were reported, the lowest value Avas chosen arbitrarily, since Ave did not 
knoAV Avhich Amlue represented the greater number of assaj^s. 

The vitamin B^ values of these diets have been arranged graphically 
to shoAV the actual content in hundreds of international units. This 
chart shoAvs the percentages of vitamin B^ values in relation to the sug- 
gested daily requirements of 500 international units for a normal adult 
set by Stiebeling and Phipard.^® It serves to indicate hoAV deficient the 
diets of these Avomen must be Avhen it is generally agreed that the re- 
quirements are higher during pregnancy and lactation (Pig. 2). 

*The forms used for the food analyses were patterned after those designed for 
teaching purposes at the Dental School of the University of Pennsylvania. 
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per day for an adult. According to CowgilUs it appears that adults require a 
daily minimum approximately 300 to 350 international units of the vitamin, -which 
is equivalent to about 1 mg. of thiamin. Vorhaus, Williams, and Waterman^i 
have calculated the same amount as the vitamin B, requirement of the normal 
adult. Stiebeling and Phipard in a surve}' of diets in the United States set 500 
international units as the daily allowance of "per requirement units,” for an adult 
of twenty years or more. Eecently, Williams and Spies,i in discussing the vitamin B, 
sparing action of fat, prefer to use the ratio T (thiamin) /non-fat calories, to de- 
termine the margin of protection against beriberi in various diets. 

The majority of workers in the field of nutrition agree that the re- 
quirements for pregnancy are decidedly higher than for a nonpregnant 
individual. Vignes is of the opinion that the increased requirement of 
the pregnant woman is conditioned principally by demands of the fetns. 

In pregnancy many of the factors regarded as ordinarily increasing 
the requirement are present: growth of the fetns, reserve growth, in- 
crease in metabolism (the increase in the basal metabolic rate may be 
attrilnited largely to fetal metabolism), increased urinary excretion, 
interference with proper alimentation, in early pregnancy due to the 
vomiting and in late pregnancy due to displacement of the gastro- 
intestinal tract. There are, of course, the ever present factors of 
economy, ignorance, and misguidance in selection of food. 

The Health Committee of the League of Nations^s proposed in their nutritive 
requirements for pregnancy that 150 to 250 international units of vitamin B, 
are essential. Co-wgilPs regards these requirements as inadequate. He suggests 
a daily intake for the American mother of not less than 15 and preferably as 
high as 20 international units per 100 calories, for a 2,500 caloric intake, 375 to 500 
international units. Dieckmann^^ sets 400 international units for the first t-wenty- 
eight weeks, then 600 international units to term. Eose believes that pregnant 
women should have double the quantit}' of vitamin B, required bj’- the normal 
adult. Baker and Wright^s recommended an intake during pregnancy of three to 
five times the requirement of the nonpregnant state. 

In a series of pregnant women studied in Holland, Westenbrink and Goud- 
smit49 found a lowered excretion of vitamin B„ even when there was a sup- 
plemental intake, as compared with nonpregnant women on the same diet. With 
few exceptions there was no evidence that the pregnant women were saturated 
with vitamin B,. Such work on saturation and urinary excretion tests appear to 
support the ideas regarding increased requirements of vitamin B, during pregnancy 
and its complications. Gaehtgensso believes pregnancy does not increase the 
vitamin B, need. He states that the average of 1 mg. of aneurin (thiamin) which 
is required for a normal male adult should be sufficient for a pregnant woman. 

In the course of a nutrition survey begun in Philadelphia last year, 
using over 500 pregnant women in various prenatal clinics as subjects, a 
study of vitamin in the diets of certain of these women developed 
as an interesting outgrowth. We decided to estimate the dietary intake 
of vitamin and correlate it with electrocardiographic findings as well 
as with clinical deficiency sjnnptoms and some obstetric factors. Ninety- 
one patients attending the prenatal clinic of the Presbyterian Hospital 
were studied, and there was no special selection on the basis of stage of 
pregnancy or degree of parity. A nutritionist interviewed each ivoman 
and instructed her in the proper method of recording food intake over 




Fig. a . — Electrocardiographic abnormalities in vitamin B deflciency. P-wave normal, 
QRS slurred in the descending limb of R. T-wave rises slowly and is flattened. 



Fig. 6. — Typical tracing showing vitamin Bi deflciency. 


sents the beriberi, preventing level of the diets studied liy Cowgill. T le 
chart represents the vitamin Bj/calorie ratio of the diets plotted agains 
the weight in kilograms. 

The margin of safety of a diet against beriberi is, of course, the pei- 
centage of the vitamin B^/calorie ratio above the minimum level foi a 
particular Aveight. This has been computed for each one of the group, 
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It is recognized that the need for vitamin depends upon the calorie 
intake, and Cowgill states that a pregnant woman requires 15 interna- 
tional units per 100 calories. Applying this ratio, we have found the 
relationship of the requirement to the actual intake of vitamin ex- 
pressed in Pig. 3. Practicallj'- one-third of the group Avas not receiving 
an adequate amount of vitamin B^. 

Considering moderate to marked nausea and vomiting as a vitamin 
Bi deficiency symptom, 30 per cent of the patients showing inadequate 
intake exhibited this sjmiptom as contrasted with 10 per cent of the 

CowciiLi. Prediction CH^RT 

. (Each Dot Denotes AH ll^OlVlDU^A 

Minimum or Beriberi Preventin^Uvel 



patients who had suffieient. Practically, a similar distribution of other 
vitamin B^ deficiency symptoms, as fatigue, paresthesias, cramps, and 
dyspnea, was found. The clinical data Avere secured from histories 
recorded by disinterested persons, and, therefore, the information ob- 
tained from patients Avas unbiased. Still, Ave feel that in a relatively 
small series, no definite conclusions should be draAvn concerning such 
deficiency symptoms. 

A third calculation has been made possible by the use of the CoAvgill 
prediction chart (Fig. 4). Bj"- an analysis of diets knoAvn to be asso- 
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Cowgill prediction cliart (Fig. 4), 7 of these 8 women had a margin of 
safety of less than 100 per cent above the beriberi level. The lowest 
margin of safety was 54 per cent and the highest 143 per cent. 

SUMMARY AND CONCLUSIONS 

Vitamin or its synthetic equivalent, thiamin chloride, has been 
showm to be a dietary factor essential to the normal human adult. 

The literature indicates that the requirement for this vitamin is 
definitely increased in pregnancy. 

The effects of an outstanding deficiencj^ beriberi, on pregnancy have 
long been recognized in the Orient, yet manj^ subelinical deficiencies 
in this part of the "world have been mislabeled as direct results of the 
gestation itself. 

Many workers in the fields of nutrition have showm that the average 
American diet provides an insufficient margin of safety against herihei'i 
prevention. 

An index of the need for and of tlie metabolism of thiamin chloride 
by saturation excretion experiments has been reeentlj’’ established. 

Not only have the toxemias of late pregnancy been explained on a 
theoretical basis of vitamin deficiency, but, praetieallj’-, in the Orient 
they have been shown to he amenable to vitamin Bj therapy. 

Animal experimentation has demonstrated the inimical effect of a 
vitamin B^ deficienej’- upon the reproductive cycle. 

Evidence has accumulated to sho-w that the placenta acts only as a 
filter in the maternal fetal transference of this substance. 

Our studies of the food records showed that one-third of a group of 
91 pregnant wmmen -were not receiving an adequate amount of vitamin 
B^, calculated on a ratio of 15 international units per 100 calories. 

Practically two-thirds of this group Avere receiving less than 500 units 
of vitamin B^, the standard followed by Stiebeling and Phipard. 

There Avas some positive correlation hetAveen the inadequacy of the 
intake and deficiency symptoms, such as excessive nausea and vomiting, 
fatigue and paresthesias. 

The margin of safety above a beriberi level as calculated on a CoAA^gill 
prediction chart ranged from 0 to 180 per cent. One-fourth had a 
margin of safety under 50 per cent, and tAvo-thirds presented one under 
100 per cent. 

The electrocardiograms of 8 Avomen in the group shoAved changes 
signifying a vitamin B^ deficiency. Tliere Avas no positive correlation 
hetAveen these electrocardiograms and the adequacy of the vitamin Bj 
intake. 
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and the range was found to extend from 0 to ISO per cent. The per- 
centages of the margin of safety have been plotted out in Fig. 7. It 
will be seen that about one-fourth have under a 50 per cent, and two- 
thirds under a 100 per cent margin of safety. 

When the histories of the 9 women with the lowest margins of safety 
were reviewed, it Avas found that 5 had had marked to excessive nausea 
and vomiting of pregnancy, and in addition 1 had had mild neuritis. 

After analyzing our food records, we began a correlation between any 
possible cardiac lesions as rcAmaled by the electrocardiograph, and the 
actual content of Autamin in the diets. 

Electrocardiographic studies in the vitamin deficient hearts haAm 
been characteristic in that the rate is usually sIoav and the voltage Ioav. 
There is a slight slurring of the descending limb of the E-Avave, a 
sloAAdy rising, round T-AvaA'^e, and a prolongation of the P-Q interval. A 
diagrammatic draAving of a typical vitamin deficient QRS and T-Avave is 


The Mar&in of Safety Ag,ainst Beriberi 
IN 91 Women Studied 



Fig. 7. 


shoAvn in Fig. 5. Weiss and Wilkins,'^- in their Avork on the “nature of 
cardiovascular disturbances in nutritional deficiency states,” have 
demonstrated similar electrocardiographic changes in a study of vitamin 
deficient rats. 

Of the 91 electrocardiograms studied, 8 shoAved characteristic changes 
mentioned above. In no one of these Avas there any history or physical 
signs relating to previous cardiac disease. A typical tracing shoAving 
vitamin B^ deficiency is illustrated in Fig. 6. When Ave revieAved the 
vitamin content of the diets of these 8 Avomen at the time the electro- 
cardiogram Avas made, Ave found that, according to the ratio of 15 inter- 
national units to 100 calories, 4 AA'^ere deficient, and 4 had an adequate 
amount of vitamin B^ in the diet. One case, hoAvever, had only a plus 
2 per cent adequacy. In this connection Weiss remarks that he has 
observed patients Avith histories of Autamin Bj deficiency in AAdiom the 
onljF detectable objective change aa^s in the electrocardiogram. 

There AA^as no correlation observed betAveen the significant electro- 
cardiograms and various other deficiency symptoms. According to the 



ABDOMINAL PREGNANCY'' 

Clifford B. Lull, M.D., Piiiladflpiiia, Pa. 

I MPREGNATION of the liiiman ovum does not always result in an 
intrauterine gestation. I Avish to limit my discussion to those tragic 
cases Avhere the impregnated ovum, cither through the process of tubal 
abortion or rupture, attaches itself and continues to groiv in tlie peri- 
toneal cavity, this vicAvpoint lieing taken because of the improbalhlity 
of the occurrence of primary abdominal pregnancy. I should also like 
to confine my discussion to those cases Avhich develop in the abdominal 
cavity as a secondaiy iiregnancy beyond the sixth month, up to and 
approaching full term. This discussion Avill pertain chiefly to the man- 
agement of this unusual complication of pregnancy and include brief 
case reports of 5 patients Aidiom I have had the opportunity of observing 
and operating upon during the past tAventy years. 

According to Bland and Montgomery, between 1S13 and 19.3S, a total of <■>21 
approximately full-term or at least viable secondary abdominal pregnancies were 
reported. Taking into consideration the number Avliicli undoubtedly linve not been 
reported, this condition .still remains one of the most uncoimnon complications of 
obstetric practice. It is generally conceded that tlic maternal mortalit}' rate asso- 
ciated AA'ith this condition is between 30 and 40 per cent, Avith a fetal mortality rate 
of approximately 50 per cent. Even though the child does survive, Nature has done 
all Avithin its power to destroy it by causing many deformities and abnormalities 
that make dcA'clopment of a normal human being practically impossible. On the 
other hand, a sufficient number of cases haA'C been reported AA’here the offspring 
has been normal, that should one encounter a patient AA'here delay in operation 
might mean a A’iable child, it Avould seem advisable to defer the operation. 

According to Bodenheimer, it is not alAvays possible to make this A'cry difficult 
diagnosis previous to operation. In a series of 236 cases that he studied, only 
83 Avere diagnosed preoperatively. 

Eminent medical authorities of this country agree that the management of the 
placenta is the most important phase of this condition. Practically all standard 
textbooks and other literature on the .subject adA-iso leaA'ing a liA-e placenta in situ 
unless it can be reinoA-ed A-ery easily. Schumann in his A-ery excellent nionograpli 
on ectopic pregnancy, published in 1928, states that the placenta should be left 
in situ and if necessary, subsequently remOA-ed. He refers to Jewett's case, pub- 
lished in 1923, Avhere the placenta A\’as A-ery large and firmly attached to the right 
side of the posterior surface of the uterus; tlic right broad ligament extending 
into the cul-de-sac and up the posterior pelA-ic Avail as far as the brim of the 
pelvis, overlying the iliac A-essels on that side. In this case the placenta atos left 
in situ, the cord ligated and cut close to its insertion, and the patient made an 
uneA’entful recoA-eiy. He also states: “The tendency is steadily groAA-ing to re- 
gard the placenta as a digestible, autogenous tissue mass and to leaA-c it undis- 
turbed; the child and membranes, as Avell as any pathological pelvic organs being 
remoA'ed and the abdomen closed AA-ithout drainage.” In his recent textbook on 
obstetrics, he says that reports of recOA-erj’’ AA’itliout difficulty make this procedure 
the best plan of treatment, but makes no statement as to the piossibility of 

*Read at a Joint meeting: of the Neiv Vork, Philadolpliia and Boston Obstetrical 
Societies, NeAV York, April 9. 1940. 
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Sezary, A.: The Local Treatment of Soft Chancre and Cutaneous Pyoderma by 

Sulfamide Powder, Presse Med. 47: 1408, 1939. 

The author quotes Lepinay’s experience in the treatment of soft chancre and 
various pyodermas by the local application of the new para-amino-phenyl-sulfamide. 
Lepinay, treating 11 cases by dusting the powder upon soft chancres, obtained 10 
cures. The one not responding appeared to be a case of mixed chancre. At tlie 
end of twenty-four hours, suppuration decreases considerably and may disappear, 
pain leaves, and the ulceration is halted. The second day the scarring begins. 
Healing is complete by the third to the eighth day. 

The treatment is well tolerated. If the sulfamide powder is mixed with iodoform 
powder, it seems to give a double advantage, rapid healing ability with an absence 
of odor. With associated adenitis, Lepinay recommends sulfamide by mouth and 
vaccine therap}'. If the lesions are old, the author recommends debridement to 
permit a local contact with the sulfamide powder. For those lesions involving the 
anus, sulfamide suppositories may be used. 

Encouraged by his results from treating soft chancre with sulfamide, he used 
it also in several cases of pyoderma and cutaneous gangrene. He obtained rapid 
healing, followed by epidermatization, in these cases. 


CiuViR E. Folsome. 
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I believe tlie following five ease reports clearly illustrate tlie various 
complications which might be associated Avith this condition. The 
first four will be discussed A’^ery briefly and the fifth in more detail 
because of its rather unusual outcome. 


Case 1. — Tlie patient was a para iv in whom the diagnosis of abdominal pregnancy 
was made in the seA^entli month of gestation. It was doubtful whether the child 
was alive. At operation it was found to be alive but did not survive. In extracting 
the fetus, part of the placental attachment was torn, and a profuse hemorrhage was 
controlled only by packing. The patient died three hours following operation from 
shock. 


Case 2. — The patient was a para iii. Diagnosis of abdominal pregnancy was made 
at six and one-half months and a live fetus was removed which did not survive. 
An attempt was made to remove the placenta but the resultant hemorrhage, which 
was controlled only by firmly packing the placental site, made this impossible. The 
patient reacted nicely from the operation. On the sixth and seventh days, the packing 
was gently loosened and on the eighth day it was removed without any apparent 
difficulty. A small pack was re-inserted and at the time this was removed there 
wms no bleeding. One hour later, however, a severe secondary hemorrhage oc- 
curred wdiich resulted in death before combative measures could be instituted. 


Case 3. — The patient, a para vii, was admitted to the hospital at the third month 
of gestation with a diagnosis of threatened abortion. There had been moderate 
bleeding and occasional cramplike pains in the lower abdomen. Bleeding ceased 
after rest in bed and sedation, and she Avas discharged from the hospital without 
a vaginal examination. This patient Avas not seen again until she was approximately 
six and one-half months pregnant, Avhen she AA’as admitted because of rather acute 
abdominal distress with slight bloody vaginal discharge. At that time, examination 
reA-ealed the presence of a fetal head in the cul-de-sac and a uterus, the size of which 
Avas not commensurate AA’ith the estimated month of gestation. These findings were 
corroborated by x-ray which revealed the presence of two fetal skeletons. The 
patient stated she had not felt life for seA-eral Aveeks. Immediate operation was per- 
formed and the placenta A\’as found lying on top of the uterus and coils of intestine. 
Both fetuses Avere behind the uterus and underneath the placenta. In order to re- 
move them, some of the placental attachment had to be freed. Although life had 
not been felt by- the patient for several weeks, profuse hemorrhage occurred when 
the placenta was detached. The fetuses were remoA-ed as quickly as possible and 
packing was inserted. The patient was returned to the ward in good condition 
and the packing was not disturbed for ten days, at the end of which time the 
patient was prepared as for any abdominal operation, taken to the operation room, 
and after the usual preparation, the packing was carefully and slowly remoA-ed. 
The patient was kept in the operating room for two hours following this procedure, 
and my assistants and I remained scrubbed. There was no secondary hemorrhage. 
A shorter pack was inserted and the patient was returned to the ward. The second 
pack was removed on the fourth day without serious bleeding. The resultant sinus 
drained for about three weeks and then closed spontaneously. Examination of this 
patient two years later show-ed her to be in good condition with no palpable 
pelvic mass. 


Case 4. — The patient, a nullipara, Ai-as seen in consultation in an up-state loA® 
when she was supposedly seven and one-half months pregnant. The diagnosis of 
abdominal pregnancy had been made by the family physician and fetal motion had 
ceased four weeks previously. The patient had been running a temperature of 101 
P., in the evening, for two weeks before being seen by me. Because of probable post- 
operative complications, she was removed to Philadelphia by ambulance. After care- 
ful preparation, including blood typing, she was operated upon. Upon opening 
the peritoneal cavity a macerated fetus was found enclosed in a sac Avhich had 
a very dirty, greenish -yellowish appearance. There was no evidence of a placenta. 
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failure of absorption. Bland and Montgomery also advise this procedure but mahc 
the statement that the placenta maj"^ have to bo removed at a later date. 

It has been fairly well demonstrated, in the number of reported cases, 
that when this procedure of leaving the placenta in situ is carried out, re- 
covery usually is rapid and uneventful. The older plan of marsupializa- 
tion with moderate packing of the cavity with gauze has been frowned 
upon by many writers because of the prolonged convalescence and the 
possibility of sinus formation which might necessitate secondaiy opera- 
tion for repair of the abdominal wall. Olijection has been raised to leav- 
ing the placenta in situ and closing the abdomen without drainage because 
of the possible detachment with subsequent hemorrhage following opera- 
tion. This, however, does not seem to occur. This procedure is followed in 
those cases where the placenta is still alive. When operating upon a patient 
where the fetus has been dead for some time, there is usually no difficulty 
in removing most of the placenta and the membranes along with the fetus. 
This, however, is not constant, as in one of the eases I am reporting, 
although the fetus had been dead for some time the placenta Avas still 
highly vascular and as a result profuse hemorrhage occurred. Re- 
cently Nicodemus observed a patient in Avhom the placenta did not 
absorb, necessitating drainage of the resultant abscess and removal of 
the remaining portion of the placenta. And still more recently I have 
encountered a case in Avhich a second operation for removal of the 
placenta became necessary. Because of Nicodemus’ report and the one 
I am noAV making, it seems necessary to call attention to the fact that 
absorption does not alwaj^s take place. In the case reported by Nieo- 
demus, the diagnosis Avas not made prior to operation, and there had 
been ineffectual attempts at induction of labor from beloAV before the 
abdomen Avas opened. The inability to induce labor and a progressive 
pre-eclamptic toxemia Avere responsible for the decision to deliver by 
abdominal section. A live child Avas obtained. The patient returned to 
the hospital in tAvo months Avith elevation of temperature, leucocytosis, 
and other signs of infection. Secondary operation for drainage of the 
resultant abscess formation resulted in the ultimate recovery of the 
patient. Nicodemus stated in his case report that a search of the 
literature failed to reveal a similar case in the last decade. 

As this feature of the management of this complication is not 
stressed, it seems feasible to revieAv the management of this condition, 
furthermore, any condition Avhich has a maternal mortality rate of 
from 30 to 40 per cent should be considered a possible Aurgin field for 
improvement of our already supposedly too high mateimal mortality. 
Although the subject is discussed satisfactorily'- in the more recent text- 
books, it has occurred to me that information necessary for the guid- 
ance of the occasional operator, or one aa'Iio has not encountered this 
complication jn’eAdously, could be clarified. 

It is not my purpose to formulate any strict rules to govern the 
management of secondary abdominal pregnancy, but rather to mention 
a fcAv safeguards Avhich might lead to a decrease in our mortality rate. 
Nor is it my desire to criticize Avhat is Avritten in the more recent text- 
books but rather to elaborate upon AA'hat has already been said. 
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negative. Within a week the mass had increased a trifle in size and she had e.v 
perieneed two other attacks of nausea and vomiting together with difilculty in 
proper elimination. She was afebrile, had a normal sedimentation rate, and 
normal leucocyte count. Because of the increase in size of the mass and because 
of questionable partial intestinal obstruction, it was decided to reopen the ab- 
domen. This was done on March 6, two months after the original operation. The 
abdomen was opened through the old incision, and upon incising the peritoneum a 
large mass was found originating in the right side, looking not unlike an ovarian 
cj^st. It was completely encapsulated and was adherent on all surfaces. Adhe- 
sions to the parietal peritoneum were freed without difficulty and gave rise to no 
bleeding. On continuing to break up the adhe.sions it was found that posteriorly 
several sections of intestines and the posterior peritoneum were so flrmly united 
with the sac that to continue attempting this procedure would have resulted in 
disaster. By this time, however, the encysted mass could be brought well up into 
the abdominal incision. It was incised and a large basinful of necrotic placental 
tissue weighing 660 Gm., together with organized blood clot, was removed. There 
was no fresh bleeding. Evidently the increase in size had been due to hemor- 
rhage into the cyst cavity. Microscopic examination of the tissue removed proved 
it to be definitely placental tissue. The sac was then cut ofl; down to the portion 
where it was denselj^ adherent and the edges sewed to the parietal peritoneum. A 
small pack was inserted into the c}’st cavity and the usual closure of the abdomen 
completed the operation. The patient reacted verj^ well. Starting on the third 
day, a small amount of packing was removed each da}"^ until it was entirely out on 
the seventh daJ^ Her convalescence was uneventful and she was discharged from 
the hospital on the fourteenth daj' in good condition with the wound entirely 
healed. The discharge from the sac cavity at no time was purulent in character. 
Up to the present time the patient has- continued to be in good health and the 
baby now weighs over 7 pounds. 

In reviewing these summaries I would like to point out some 
pertinent facts as to the good or bad judgment exercised in the man- 
agement of these five eases. 

In the first case, the removal of the child tvas not accomplished 
with sufficient care so as not to disturb the placenta, and fatal hemor- 
rhage resulted. Also, prompt combative measures were not in readi- 
ness to control shock from hemorrhage. 

In the second case, the hemorrhage Avas unavoidable, but sufficient 
safeguards Avere not on hand at the time of removal of the packing. 

In the third case, unavoidable hemorrhage occurred but proper blood 
transfusion and care at the time of operation, together Aidth proper safe- 
guards at the time of removal of the packing, resulted in reeoveiy of the 
patient. 

In the fourth case, Avhere the child Aims knoAim to be dead, all precau- 
tions Avere taken at the time of operation and fortunately no hemorrhage 
was encountered. No effort Avas made to remove the sac, because it aats 
thought to be Availed off from the other Auscera and Aims potentiaUj^ in- 
fected. I believe that an attempt to do so Avould haAm resulted in peri- 
tonitis. 

The successful outcome of the fifth case, Avas due to the careful studj^ 
of the patient's general condition, proper blood typing prior to opera- 
tion, good judgment in deciding AAdien to operate and AAdiere to make 
the incision so as to avoid the placenta, and the great care exercised m 
inspecting the placental site. At the second operation, I believe the 
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The sac seemed to be entirely walled off from the rest of the peritoneal cavit}", and 
as the incision was made directly over the sac, none of the other abdominal viscera 
were seen. The macerated fetus was removed, but because of evident infection no 
attempt was made to remove the sac, wbicb was marsupialized and drained. The 
drainage was very markedly purulent. No bleeding occurred, and the patient, after- 
draining rather profusely for two or three weeks, made an uneventful recovery. Un- 
fortunately, this patient died four months follorving operation of miliary tuberculosis, 
but up to that time she had had no abdominal symptoms. 

Case 5. — The patient, a para ii, 38 jmars of age, who had not been pregnant for 
nineteen years, was admitted to my service at the Philadelphia Ljdng-in Hospital 
on Jan. 1, 1940, with Jan. 26, 1940 as the expected date of confinement. Her 
familj^ phj^sician informed us that he had been in attendance on her for forty- 
eight hours prior to admission, during which time she had been in more or less 
constant labor, but according to his findings, had made no progress. On abdominal 
examination the child could be felt very distinctly and the lieayt sounds were 
auscultated in the lower left quadrant. A large, doughy mass could be palpated 
on the right side, but the fundus of the uterus could not be felt. Vaginal exam- 
ination revealed the fetal skull to be in the left vaginal vault. The sutures and 
fontanels were easily outlined. The cervix was displaced to the lower right 
angle of the vagina, was soft, but not effaced nor dilated. On bimanual examina- 
tion the uterine contour could not be outlined. A diagnosis was made of spurious 
labor and an abdominal pregnancy with a living child. As the patient had not 
been under our supervision and because she had had no rest for forty-eight hours, 
immediate operation was deemed inadvisable. This in spite of the fact that the 
usual history of these patients is that following attempts at labor the fetus 
usually dies. She was given morphine which enabled her to get much needed 
rest. In the meantime, routine studies were carried out. X-ray did not corroborate 
our diagnosis. The blood Wassermann was found to be positive, while other 
studies were essentiall}' negative. In view of the fact that the child was living 
and the patient’s general condition much improved, decision to operate was made 
on January 6. Before proceeding, however, the patient was tj-ped and the neces- 
sary blood was obtained and in readiness in the operating room. The fetus 
seemed to be lying entirely on the left side, and because of our experience in 
previous cases, the abdomen was opened through a left rectus incision. Upon open- 
ing the peritoneum about 30 c.c. of blood and clots was found in the peritoneal 
cavity. There was no evidence of an amniotic sac. The fetus was lying on top 
of the intestines. A female child, weighing 4 pounds 13% ounces, was removed; 
she appeared to be in good condition and cried immediately. The placental site 
was then ver 3 ^ carefully and gentU^ inspected in order to avoid hemorrhage. It 
was found that the placenta was attached, starting at the right cornu of the 
uterus and extending upward on the right side to about the level of the umbilicus. 
It was not onlj-^ attached to the lateral pelvic wall but the intestines were also 
involved. The cord was then ligated and cut close to its placental attachment. 
The loss of blood was minimal and the abdomen was closed without drainage. 
Patient’s convalescence was uneventful. The highest elevation of temperature 
occurred on the second da^-^ postoperativelj-^ when it reached 100° P. The patient 
was kept in the hospital three and one-half weeks, during which time she had no 
unusual sj-mptoms. At the time of discharge from the hospital there was a 
distinct fullness in the lower right part of the abdomen and a mass about the 
size of a small grapefruit could be palpated. This patient insisted upon going 
home and as her temperature was normal and she had no complaints, she was 
permitted to do so. Three weeks later she returned complaining of abdominal 
pain, particiilarlj- in the right side of the abdomen, associated with nausea and 
vomiting and more or less obstinate constipation. She had had some vaginal 
bleeding and one attack of persistent vomiting. At this time there was a large, 
well-defined mass in the lower abdomen, approximate^' the size of a four months' 
gestation. She was readmitted and kept under observation. Her Friedman test 
was returned positive, but a second Friedman done in dilution' proved to be 
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Ninth, When hemorrhage is encountered and packing is necessaiy, re- 
moval of this packing, after it has been loosened on several successive 
days, should be attempted only after careful preparation has been made 
for further transfusion and reopening of the abdomen. 

Tenth, Where the placenta is alive and a living child removed, no 
attempt at separation or removal of the placenta should be made. The 
abdomen should be closed without drainage. 

Eleventh, In view of our recent experience, the placenta does not 
always resorb and as in Nicodemiis’ ease, may even result in abscess 
formation. When the former occurs, removal of the placenta sliould 
be deferred for two months, unless there is evidence of abscess formation, 
or as Adair points out, intestinal obstruction, at which time immediate 
operation is indicated. If secondary removal becomes necessary and the 
entire sac wall cannot be removed, marsupialization with packing 
of the cavity seems to be indicated. 

In drawing up the aforementioned conclusions, I have endeavored to 
show the dilemmas into which wm were placed in managing these 
five cases and trust that I have adequately stressed the importance of 
properly safeguarding the patient against tragic complications by 
making a proper diagnosis, fortifying the patient against shock, operat- 
ing at the proper time, and in the pi’oper surroundings where adequate 
equipment and medication are available to combat shock, if it should 
occur; and last, but not least, using proper judgment and technique 
with regard to the placenta. 
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DISCUSSION 

DE. CAEL H. DAVIS.— Last year a colored girl, on my service at Delaware 
Hospital had a secondary abdominal pregnancy that followed rupture of the ug* 
tube. The technique described by Dr. Lull was followed, namely, that of removing 
the macerated fetus and not attempting to remove the placenta. The patient nia e 
an uneventful recovery and has had no trouble since then. 

One point in treatment should be emphasized, and that is the necessity of having 
blood available for these patients and for all patients who are admitted to a hospi a 
with bleeding during pregnancy. Each year many women lose their lives because 
an effort has not been made to secure immediate typing of blood and prompt trans 
fusion when it is needed. 

DE. 'WILHELM LATZKO.— Dr. Lull remarked that the great majority of ab- 
dominal pregnancies are based upon the secondary implantation of an ovum 
separated from its original attachment in the genitals by^ rupture or expulsion. 
This widespread conception assumes that the ovum can travel through the pen 
toneal cavity and survive until the chorionic %dlli have created a new connection 
with the maternal tissue. This assumption is, a priori, unbelievable. Moreoier, 
it is not supported by any clinical or embrymlogic observation. 
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incision and removal of the encysted placenta without attempting to 
remove the entire sac, had a definite bearing on the patient’s ultimate 
recovery. 

From my experience in observing these five eases, together with what 
I can gather from the most modern textiiooks and recent literature 
on the subject, I would like to offer the following conclusions : 

First, In the management of advanced ectopic pregnancy or so-called 
secondary abdominal pregnancy, there can be no absolute rule as to 
procedure. However, certain general principles should be followed. 
In other words, each patient must be individualized. 

Second, The advisability of delaying operation with the idea of ob- 
taining a living child is questionable, inasmuch as many of these children 
have congenital abnormalities and the risk to the mother in deferring 
operation seems to be greatly increased. When the diagnosis is made 
late in pregnancy, waiting a week or two seems advisable but operation 
should be performed between the thirty-sixth and the thirty-eighth 
weeks. Permitting the patient to advance to full term increases the 
maternal risk and decreases the chances of having a living offspring. 

Third, If death of the fetus occurs, it seems advisable to defer opera- 
tion for three or four weeks until the vascularity of the placenta has 
been markedly decreased and a partial separation has taken place. 
During the waiting period the patient should be kept in the hospital 
under close observation for hemorrhage and infection of the gestational 
sac. If the fetus has been known to be dead for several weeks, im- 
mediate operation is indicated. 

Fourth, Careful preparation for combating possible hemorrhage 
should be made before operation is attempted. The patient’s blood 
should be typed and the necessary blood at hand, so that, if necessary, 
it can be given immediately. 

Fifth, Incision of the abdominal wall should be made over the site of 
the child rather than over the placenta. This of course is not always 
possible, but as demonstrated in Cast 5, can sometimes be done. 

Sixth, Careful removal of the child without disturbing the placental 
site is important. This is not always possible, hoAvever, as demonstrated 
in Case 3. When it is seen that the placenta will be partially detached 
in removing the fetus, the larger vessels should be ligated liefore at- 
tempt at separation is made. 

Seventh, When operating upon a patient where the fetus has been 
known to be dead for some time, the fact that removal of the placenta 
may still give rise to serious hemorrhage must not be lost sight of, and 
although removal can usually be accomplished, it is necessary in some 
instances to resort to packing to control the bleeding. It seems advisable 
not to disturb the packing for at least ten days. 

Eighth, In operating upon a jiatient wliere tlie fetus has been dead 
for some time and there is evidence of infection, approach to the sac 
should be made with care and if possible, extraperitoneally. Those cases 
should ahvays be drained and removal of the sac should never be at- 
temiited. 
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DE. LULL (closing). — ^Dr. Latzko may be correct in his feeling as to the exist- 
ence of primary abdominal pregnancy. The authorities, however, in this country 
do not believe that it occurs and 1 have abided by' their writings rather than 
mj' own opinion. 

It is possible as Dr. Cosgrove suggests that I stress too much the point tliat 
the placenta does not always resorb, I did this because tliere is notliing in the 
literature that I can find on that aspect of the subject. I have endeavored, how- 
ever, to impress the fact that the proper management of the live placenta is to let 
it alone. There is no question of this in my mind in spite of the fact that this 
one case gave rise to partial intestinal obstruction. 

Dr. Studdiford brought up the very' important question as to how long it takes 
the placenta to become absorbed. I am sure I would not have operated upon the 
last patient at the end of two months if she had not had the symptoms that she 
had and if the mass had not been increased in size. 


preCtNanediol determination as an aid in 

CLINICAL DIAGNOSIS- 

C. L. Buxton, ]\I.D., New York, N. Y. 

(From the Department of Anatomy and the Department of Obstetrics and 
Gynecology, College of Physicians and Surgeons, Columbia 
University, and the Sloane Hospital for Women) 

T he determination of the metabolism and excretion of progesterone, 
the corpus luteum hormone, has heretofore been impossible because 
there has been no accurate method for measurement of this substance 
either in the body or as an excretion product. Only small amounts of 
lirogesterone have been found in human urine or placenta^ and from 
even as much as 50 Gm. of human coriiora lutea only questionable 
amounts of progesterone have been _ obtained.- Five hundred cubic 
centimeters of blood from a pregnant woman has yielded negative re- 
sults when tested by bio-assay methods.® 

The discovery of pregnanediol, hoivever, and its identification as an 
excretion product of progesterone has now enabled us to determine the 
presence of progestational activity with a fair degree of aecuracJ^ 
Pregnanediol is found in the urine during the time and only during 
the time when the coiqins luteum is generally'’ considered to be active, 
i.e., during pregnancy and during the latter half of the menstrual ey'cle. 
It is excreted in the urine as sodium pregnanediol glucuronidate and 
in this form may be quantitatively measured according to a chemical 
method developed by Venning."* 


METABOLISM AND EXCRETION 


The metabolism of progesterone to sodium pregnanediol glucuronidate in t le 
body is a complex procedure. The glucuronic acid complex is probably conjugate^ 
in the livers and the whole compound is presumably' excreted by' the kidney, 
although no work has as y-et been done to determine its presence in feces. Any^ 
abnormality' in these structures causing incfiicient metabolism or excretion may 
well result in a diminished or negative finding in the urine. It is possible a so 


♦Aided by grants from the Rockefeller Foundation, administered by Dr. P.E. Smitli. 
and from the National Committee on Maternal Health to Dr. B. P. >' arson. 

The progesterone used in this study was furnished by tumnch 

pany, through the courtesy of Dr. Shaner, and by the Scliering Corporation, i 
the courtesy of Dr. Stoner. 
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Only two reports of such an occurrence are to be considered. Micliolitsch in a 
case of fimbrial pregnancj^ found a placental polypus as an apparent remnant of 
the original implantation of the fecundated ovum in the Fallopian tube. "Wallace, 
who had operated upon a patient with myoma complicated by tubal pregnanc.y, im- 
planted the enucleated ovum in the bed of the likewise enucleated myoma and 
later observed the birth of a normal child at term. Both these cases could be 
interpreted as twin pregnancies. 

On the other hand, the primarj"^ implantation of a fecundated ovum on the 
peritoneum is quite comprehensible as we know, from our investigations upon 
endometrioma, that the celom includes areas of cells not full3’' differentiated or 
else differentiated in the direction of endometrial tissue. That these areas are 
qualified for the primarj’’ implantation of a fecundated ovum is not onlj' be- 
lievable, but proved. I mention the communications of Dawson, Vara, Vozza, 
Frankel and Sehenck, and m3'self. 

In conclusion, I wish to point out that except for those cases where the placenta 
is retained in the reproductive tract while the fetus escapes into the abdominal 
cavit3’’ and continues there its life, there exists no real secondarv abdominal 
pregnanc3''. All abdominal pregnancies in which the placenta or chorial villus 
is in intimate connection with the peritoneum are primar3\ 

DE. ALFRED C. BECK. — The method of leaving the placenta in the abdomen 
without drainage was recommended bv me in a paper which I read before the 
American Medical Association in 1918 . This recommendation resulted from m3' 
experience with a full-term extrauterine pregnanc3’ in which 1 attempted to re- 
move the placenta and thereb3' started an alarming hemorrhage. The child not 
only survived but reached 22 years of age this 3-ear, and last month gave birth 
to a normal infant in the Long Island College Hospital. At that time, it also 
was m3- good fortune to see the grandmother who had the abdominal pregnanc3- 
twent3--two 3-ears ago. 

DE. "WILLIAM A. JEWETT. — The case of mine to which Dr. Lull has referred 
was kept under observation for man3- months following the operation, and the 
placental mass was found to decrease in size ver3- SI0WI3-. It w-as palpable two 
3-ears later on bimanual examination. Two and a half 3-ears after the operation 
for abdominal pregnanc3- I operated upon her for appendicitis and at that time 
examined the right adnexa, the site of the original implantation. I found a mass 
that was grossl3- similar to that of a chronic inflammator3- disease. I removed this 
mass and had careful sections made for microscopic stud3- but no evidence of 
placental tissue w-as to be found in the material. 

DR. SAMUEL A. COSGROVE. — Dr. Lull has said that he hopes his experience 
W'ill be a guide to the occasional operator. He has ’ mentioned, however, the 
point that secundines left in the abdomen ma3- not always resorb, and ma3- be- 
come a source of Subsequent trouble. With reference to the occasional operator, 
however, it should be emphasized that w-hile different circumstances ma3' indicate 
different types of management, the most desirable procedure in general is the 
closure of the abdomen w-ithout disturbing the placenta. 

DR. WILLIAM E. STUDDIFOED. — I have seen one case which ma3- be of 
interest in connection w-ith the rate of absorption of the placenta in abdominal 
pregnancies, a patient who w-as operated upon at Bellevue Hospital in March, 
1939 . She had an abdominal pregnanc3-, the placenta being situated in a ver3- 
fortunate position for follow--up. It covered the entire posterior portion of the 
pelvic peritoneum and the cul-de-sac. When the fetus w-as removed, the placenta 
w-as unavoidabl3- disturbed, and profuse bleeding resulted, necessitating packing. 
The packing was removed without the disastrous consequences which Dr. Lull men- 
tioned. This patient has been followed in the clinic ever since discharge in an 
effort to discover how long it took for the placenta to become absorbed. She was 
last seen in the clinic in Januarv, I think, and a mass can still be felt in the cul-de- 
sac, although she has no S3unptoms whatsoever from its presence. 



204 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Although there are great variations in the quantitative excretion of 
sodium pregnanediol glucuronidate during pregnancy, the mean of 
daily exeretions follows a definite curve. 

Venning and Browneis followed nine pregnant patients daily throughout their 
period of gravidity and found values of from 4 to 10 nig. up to the sixtieth day 
of pregnancy. A rise then occurred, reaching a level of about 40 mg. at six 
months and a peak of 75 to 80 mg. in the eighth month. 

Weili4 observed that values were considerabl}- lower than this in patients with 
toxemia of pregnane}', a finding confirmed by Browne and Venning.is ft has been 
the common experience of workers with this material, however, that urine from 
toxemia patients emulsifies so extensively during the butyl alcohol extraction that 
it is difficult to keep from losing a certain amount of the substance. Also, it may 
be possible that, with the extensive water retention and decreased excretion of 
urine during toxemia, pregnanediol is withheld in the tissues. 

No pregnancy cases have been observed here or reported elsewhere, 
which have had negative pregnanediol determinations. Consequently, 
so far as is known at present, a negath'e diagnosis of pregnancy may 
be considered very accurate by this method. In several hospital cases 
where the diagnosis of pregnancy Avas doubtful, this test has helped 
materially in reaching a definite conclusion. The tAvo cases listed he- 
loAv are examples. 

J. H., aged 27 years, a patient with a history of severe toxemia of pregnancy, had 
previously delivered a macerated fetus and had had a therapeutic abortion done 
because of toxemia. At the time of admission to the hospital on March 29 she 
gave a history of menstruating last on F.ebruary 6. Because of histor}’' of pre- 
\dous seA'ere toxemia, therapeutic abortion was decided upon. She bled a little 
on the evening of March 29, however, and a question arose as to a definite diag- 
nosis. Urine was taken for both Aschheim-Zondek test and pregnanediol determi- 
nation on April 1. The Aschheim-Zondek test was positive but no sodium preg- 
nanediol glucuronidate Avas found in the urine. HoAVCA’er, since the Aschheim- 
Zondek test was positive, a laparotomy for termination and sterilization was de- 
cided upon. There was no evidence of pregnancy. In this case there apparently 
had been a spontaneous abortion the night of admission to the hospital. Very 
possibly pregnanediol disappears from the urine following the termination of preg- 
nancy more quickly than does the prolan searched for in the Aschheim-Zondek 
test. 

Another patient, E. H., aged 27 years, had had four preA'ious miscarriages. 
When she was about three and one-half months pregnant, a pregnanediol determi- 
nation was done because she had had occasional periods of spotting and a question 
arose as to the possibility of there being an inherent corpus luteuni deficienc}. 
No pregnanediol was found in the urine and examination disclosed that the ^ 
tient was not pregnant. She had either never been pregnant or had aborted. No 
thorough pehde examination had been done previousl}^ for fear that manipulation 
might start further bleeding. As a matter of fact, a careful im^estigation of t us 
patient’s past history disclosed no proof that she ever had been pregnant, eit ler 
on this occasion or the previous ones, and this case cannot actually be considere 
one of repeated abortion. 

On the other hand, the positiA’’e diagnosis of pregnancy from pi’eg- 
nanediol content in the nrine is not so easily determinable. 'VVilson, 
Randall and Osterberg^® consider the finding of 10 mg. or more o 
pregnanediol in the urine following a missed period diagnostic o^ 
pregnancy, and a smaller amount in a patient Avith previously regu ai 
periods highly suspicions. The fact that a patient may, hoAVCA^ei, e 
haAdng a delayed menstrual period must be considered. 
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that progesterone maj’^ break clown into other excretion products similar to preg- 
nanediol, such as pregnanolone or alloprcgnanediol.o Heretofore it has been 
thought that the uterus was a necessary adjunct to this metabolic process. 
Browne and Venningr observed that progesterone injected into a ly^sterectomized 
woman was not excreted as pregnanediol. Hamblen and otherss also observed 
this to be the case and further found that if a curettage were done during the 
luteal phase of the cycle, pregnanediol, which was present before, disappeared. 
He draws the conclusion from this procedure that endometrium is necessary to 
metabolize the product. 

In this laboratory pregnanediol determinations were done on four 
women during and following the injection of 30 mg. of progesterone 
daily for three days. Three of these patients had had subtotal and one 
had had a total hysterectomy. Two of tliese patients excreted sodium 
pregnanediol glncuronidate, as shown in Table I, whereas the other two 
had no excretion. 

Table I 


PATIENT 

AGE 

' OPERATION 

PROGESTERONE 

DAY 

PREGNANEDIOL 

GIVEN 

GIVEN 

FOUND 

V. G. 

49 



1 




Total hysterectomy 

30 nig. 

2 

0 



Bilateral salpingo- 

30 mg. 

3 

0 



oophorectomy 

30 mg. 

4 

3.7 mg. 





5 

0 

G. T. 

40 

Subtotal hysterectomy 

30 mg. 

1 

0 



and bilateral salpingo- 

30 mg. 

2 

0 



oophorectomy 

30 mg. 

3 

0 

I.S. 

32 


30 mg. 

1 




Subtotal hysterectomy 

30 mg. 

2 

0 



and unilateral 

30 mg. 

3 


1 


salpingo-oophorectomy 

4 


1 




5 

WBBaEm 

M. N. 

38 

Supravaginal hyster- 

30 mg. 

1 

0 



ectomy and bilateral 

30 mg. 

2 

0 



salpingo-oophorectomy 

30 mg. 

3 

0 


Furthermore, Buxton and WestphaP have found that men receiving 
injections of progesterone excrete large amount of sodium pregnanediol 
glueuronidate. The uterus, therefore, is not considered a necessary 
adjunct to this metabolic process. 

Since the metabolism of progesterone apparently involves a number 
of factors, an investigation was made of various laboratory animals in 
which it might be possible to studj^ further the process. It ivas found 
that rabbits and cats excreted no pregnanediol either in their normal 
state or during pregnancy, and that monkeys excreted no pregnanediol 
even after injections of large amounts of progesterone.^® Hartman and 
Marker” observed that no pregnanediol was excreted in the urine of 
pregnant monkeys. 

EXCRETION IN PREGNANCY 

The greatest yield and the purest form of pregnanediol is excreted 
during iiregnancy in the human being. Since the excretion of this 
substance continues even after the removal during pregnancy of the 
ovary” containing the corpus luteum, it is surmised that the product 
is probably elaborated by the placenta. 
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in three Aveeks, tAVO determinations shoAved from 3 to 4 mg. of preg- 
nanediol to lie present, an amount A\diicli Avould be found in a castrate 
folIoAving injection of this amount of progesterone. In other Avords, 
this AAmman Avas apparently producing no progesterone, either from the 
corpus luteum or the placenta, or if she Avas, it Avas not being excreted 
as pregnanediol glucuronidate. Also large amounts of artificially sup- 
plied progesterone Avere insufficient to maintain pregnancy. It is there- 
fore assumed that some pathology Avas present in the placenta Avhicli 
not only ijreAmntcd the production of jirogesterone but also prevented 
adequate nidation or nutrition of the trophohlast. The assumption may 
also be made that, if progesterone Avas being supplied, its utilization 
Avas in some Avay being preA'-ented. 

Repeated pregnanediol determinations in eases of threatened or ha- 
bitual abortion may, therefore, give us a fairly definite indication as to 
AAdiether or not the patient Avill continue Avitli the pregnancy investi- 


I^MC. 

lOUC. 

0M& I 

euc. I 
4Me. 

2M6. 

SCA OCT. OCT, 

9 9 <9 



rR'tDMAN 

POSITIVE 

i 



THREATENED ABORTION TREATED WITH PROGESTERONE 


PROGESTERONE INJECTED 
^ PREGNANEDIOL EXCRETED 
■I UTERINE BLEEDING 

Fie. 1. 

gated. They also give us some indication as to AAdiether or not proges- 
terone administration is being utilized by the organism. In the case 
presented aboAm, the administered progesterone Avas apparently not be- 
ing utilized and consequently its administration as a therapeutic agent 
Avas of no Amine. 

EXCRETION IN NORMAL AVOMEN 

111 the normal nonpregnant Avoman the excretion of sodium preg- 
nanediol glucuronidate has been found by us to occur only during the 
latter half of the menstrual cycle. It must be said, lioAveAmr, that the 
great majority of assays liaAm been done only on the urine of the latter 
half of the menstrual cycle. Those done during the first half of the 
cycle liaAm been incidental and consist of 11 determinations only, but 
none has contained sodium pregnanediol glucuronidate. 

Venriing and Browne^ studied the excretion of 10 patients through one oi 
more cycles. So far as was possible, thej’' determined the occurrence of OAUilation 
by means of ovulation pain, intermenstrual bleeding, and the occurrence o^ 
gonadotropic hormone in the urine, all of which are probably inaccurate. They 
found pregnanediol present twenty-four to forty-eight hours after these various 
“signs” of ovulation, although this was not always tlie ease. Its excretion in- 
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Sucli a case is A. B., aged 40 years. Her last menstrual period was Dec. 7, 1938. 
She had slight bleeding in February and in March came to the clinic complaining 
of amenorrhea, nausea, and vomiting. Phj’sical examination disclosed a number 
of fibroids increasing her uterus to the size of a four months’ pregnancy. Her 
Aschheim-Zondek test was negative. Pregnanediol determination was 3.5 mg. She 
was operated upon for removal of the fibroids and the endometrium was found in 
the secretorj' phase with no evidence of decidua or trophoblast. This woman was 
probably undergoing the menopause and had one episode of dela 3 'ed ovulation 
and menstruation. From this instance it will be seen that the presence of amen- 
orrhea and pregnanediol simultaneous!}' is not diagnostic of pregnancy. 

Twenty pregnanediol determinations have been made in correlation 
with Aschheim-Zondek or Friedman tests in cases of suspected preg- 
nancy in order to determine the accuracy of the two methods. Ten of 
these patients were proved to be pregnant by confirmatory findings 
in both Aschheim-Zondek and pregnanediol determinations, varying 
amounts of the latter being found in all cases, whereas in the ten cases 
with negative Aschheim-Zondek findings, no iiregnanediol was present 
in the urine. 

EXCRETION IN CASES OF HABITUAL ABORTION 

Progesterone has been extensively used in the treatment of habitual 
abortion, on the theory that the cause of habitual abortion is insuffi- 
cient progestational activity.'"''® Since heretofore there has been no 
method of measuring progestational activity, the treatment of these 
cases with progesterone has been theoretical. 

It was therefore thought advisable to carry out pregnanediol deter- 
minations during early pregnancy on several patients with a history of 
three or more previous spontaneous abortions. Careful investigation 
of many of these cases revealed that the great majority of patients had 
only an indefinite history of abortion. There Avas no definite proof of 
pregnancy and the periods of amenori-hea which made the diagnosis 
of pregnancy probable were usually of only two to three Aveeks’ dura- 
tion. There Avere rarely a curettage and pathologic examination of the 
specimen. 

Five patients in whom there Avas an accurate history of three or more 
spontaneous abortions Avere studied during early subsequent pregnancy, 
and they all excreted pregnanediol commensurate with normal amounts 
for their period of gravidity. One of these patients subsequently 
aboi’ted again, hoAveAmr, and her histoi’y is giAmn beloAv. 

B. P., aged 37 years, married twelve years with past obstetric history as fol- 
lows: July, 1928, spontaneous abortion, three months; December, 1931, spontane- 
ous miscarriage, six months; September, 1933, spontaneous abortion, three months; 
March, 1937, spontaneous miscarriage, five months; July, 1939, spontaneous abor- 
tion (Friedman positive), six weeks. The patient’s past medical history, physical 
examination, and laboratory findings were essentially negative. The basal meta- 
bolic rate was -8; the Wassermann negative. 

She had a normal period on September 9, did not menstruate in October and on 
October 20 her Friedman test was positive. Her further history is represented 
graphically in Fig. 1. 

It Avill be observed that even unusually large amounts of progesterone 
did not maintain an adequate progestational activity as measured by 
pregnanediol excretion, and she aborted spontaneously in the third 
month of her pregnancy. After injection of over 100 mg. of progesterone 
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This is probably the case under normal' conditions, but it is possible 
that corpus luteum formation may occur without extrusion of the 
ovum. The presence of an ovum trapped within the interstices of the 
corpus luteum has been observed in monkeys^^* and therefore this may 
possibly occur in the human being. Consequently, evidence of corpus 
luteum activity in the form of secretory endometrium or pregnanedipl 
content of the urine is only priina facie evidence that ovulation has 
occurred. It is mainly evidence that there is corpus luteum activity 
present. It may be presumed that ovulation has occurred, and because 
corpus luteum formation after ovulation is probably the usual sequence 
of events, the presumption is quite valid. 

In order to correlate the presence of pregnanediol in the urine with evidence 
of luteal change in the endometrium, Wilson, Kandall and Osterberg,i6 at the 
Mayo Clinic, obtained coincidental pregnanediol determinations and endometrial 
biopsies on 50 patients complaining of various g 3 meco]ogic conditions. No preg- 
nanediol in significant amounts was found in their cases in which specimens were 
taken during the proliferative phase of the cj'cle. Two cases were reported which 
did have less than 2 mg. present. No melting points were given for these determi- 
nations, a procedure which should be routinely followed, due to the many possible 
errors in the extraction process. Consequentlj', the significance of these two cases 
is doubtful. Of the determinations done at the time the endometrium, as shown 
by biopsj', was in the early or late differentiative, or secretory phase, there were 
many which contained no pregnanediol. This finding has also been observed by 
us, and will be discussed later. 

Seventy-eight pregnanediol determinations were done in this labora- 
tory on patients who at the same time were subjected to endometrial 
biopsy or operation for various causes, most of the biopsies having been 
taken in the sterility clinic. Of these 78 combined determinations, 65 
have sufficient records so that the time of their next menstrual period 
may be accurately determined. All of these biopsies except two Avere 
taken during the last tivo Aveeks of the menstrual cycle. 

Fortj^-five of these biopsies showed secretory endometrium. Urine determina- 
tion for pregnanediol done at the same time or within a day or two of biopsy 
showed that 31 of the 45 had pregnanediol present in varjdng amounts, the small- 
est being 1.1 mg., the largest being 10.2. Of the 14 which had no pregnanediol 
present, 12 determinations were made within two daj^s of menstruation, when 
none would be expected normallj’^, 2 were done at times in the cj^le when preg- 
nanediol should be present. This finding will be discussed later. 

Fifteen of the biopsies showed proliferative endometrium, all except two hav- 
ing been taken during the latter half of the cycle. No pregnanediol was found 
on coincidental urine determinations. 

Five biopsies had questionable diagnoses and no definite decision could be made 
as to whether these were definitely proliferative or secretory. Coincidental urine 
determinations showed 0 pregnanediol in 3 cases, 2.7 mg. in one, and 4 mg. in one. 

The absence of pregnanediol in the urine during the latter half of the 
cycle when secretory endometrium is present may be explained in sev- 
eral Avays. In the first place, as has been stated preAdously, the sub- 
stance disappears from the urine one or two days before mensti'uation 
under normal conditions, so that within this time limit pregnanediol 
absence in the presence of secretoiy endometrium may be considered 
physiologic. Also, in doing daily determinations on normal Avomen it 
has been shown, as preAdously stated, that occasionally they skip a day 
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creased until about one "week before menstruation, tlien fell off toward tlie end 
of the cycle and stopped abruptly, menstruation ensuing one to three days after 
the disappearance of pregnanediol. Although they found great variation in corpus 
luteum activity as measured by total pregnanediol excretion in one period, the 
total amount varying from 3 to 54; mg., they maintained that once the product was 
found, excretion continued without interruption until it stopped before the period. 
Pratt and Stover^i also found this to be the case, but this has not been the experi- 
ence in our cases or in the series published by Hamblen and others.® 

Ill doing random pregnanediol determinations during the last, two 
weeks of the menstrual cycle on patients with regular menstrual periods, 
it was observed that occasionally no pregnanediol ivas found. Conse- 
quently daily determinations were done on three supposedly normal 
women. One of these women excreted no pregnanediol at any time 
during the two weeks before one period. The other two excreted 
amounts varying from 2.2 mg. to 7.5 mg. but there were occasional 
days during the period of excretion when they excreted none. A 
graphic representation of their excretion is shown in Fig. 2. 



W/A PREGNANED\OL EXCRETION IN NORMAL WOMEN 
Fig. 2. 

It will be observed that the amount of excretion varies considerably 
from day to day and according to no iiarticular rule, but that there 
have been no instances of more than a one-day lapse during the period 
of excretion. Whereas in our procedures twenty-four-hour specimens 
were tested, Browne and Venning took forty-eight-honr samples, which 
may explain the discrepancy in results. This is an important differen- 
tiation, because, if it is true that a patient maj'- normally skiji a day 
during a normal period of excretion, one twenty-four-lioin- specimen 
taken as a diagnostic test of corpus luteum activity may not necessarily 
be accurate. 

CORRELATION OF FREGNANEDIOL EXCRETION WITH 
ENDOJIETRIAL BIOPSY FINDINGS 

It has been generally considered heretofore that the presence of 
corpus luteum activity presupposes the phenomenon of ovulation."- 
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Unfortunately, therefore, conclusions drawn from the interpretation 
of differences in the quantitative excretion of pregnanediol are unde- 
pendable. 

SUMjMARY 


1. Pregnanediol is defined as an excretion product of the corpus 
luteum hormone progesterone. 

2. Its synthesis as sodium pregnanediol glucuronidate probably oc- 
curs in the Ihmr. Its metabolism and excretion are not dependent up- 
on the uterus or ovaries, as is shoivn by injection experiments on men 
and hysterectomized women. 

3. The urine of monkeys, cats, and rabbits does not contain preg- 
nanediol either normall}’-, during pregnancy or after progesterone 
injections. 

4. The greatest yield and iiurest form of pregnanediol glucuronidate 
occurs in the urine of pregnancy. No pregnant patients have been ob- 
served Avho do not excrete pregnanediol glucuronidate. Therefore the 
negative diagnosis of pregnancy may be made as a result of negative 
pregnanediol determination. 

Pregnanediol is present in small amounts in the urine during the 
latter half of the menstrual cycle in normal women. Although the ex- 
cretion during pregnancy is greater than that during the luteal phase 
of the menstrual cycle, a diagnosis of pregnancy cannot be made on 
this basis because the quantitative determination is not sufficiently 
accurate. 

5. Five cases of habitual abortion were tested for pregnanediol ex- 
cretion during subsequent pregnancies. One of these patients aborted 
spontaneously during the course of progesterone therapy. She shoived 
unusually low pregnanediol excretion. 

6. Seventy-eight simultaneous pregnanediol determinations and en- 
dometrial biopsies were done on patients, most of Avhom were in the 
sterility clinic. These tests wei’e done in order to ascertain the ac- 
curacy of these two methods of determining progestational activity. It is 
apparent that pregnanediol is excreted during the time that the endome- 
trium is being activated to a secretory phase and only during that time. 

7. There are so many factors controlling the excretion of pregnanediol 
glucuronidate that the quantitative result is liable to variation. There- 
fore diagnosis cannot be made on a basis of quantitative differences in 
excretion. 


I wish to express my gratitude to Dr. B. P. Watson, Cliief of the Sloane Hospit 
for Women, and to Dr. Earl T. Engle, Department of Anatomy, College of I hj sicianb 
and Surgeons, Columbia University, for their helpful advice and suggestions ammo 
the course of this study. 
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during the excretory period. It must be stated that errors in collec- 
tion, hydrolysis of the specimen, and errors in the technique of the 
determination must be kept in mind as possible explanations. Since 
only 2 of the 45 determinations done during the secretory stage showed 
no pregnanediol at the time ivhen it should be present, these explana- 
tions seem adequate. 

Table II shows graphically the relation between biopsy diagnosis and 
pregnanediol determination. 


Table II. Endometrial Biopsy and Pregnanediol 


BIOPSY DIAGNOSIS 

NO. 

PREGNANEDIOL PRESENT 

PREGNANEDIOL ABSENT 

Secretory 

45 

31 

14 

(12 within 2 days 
of menstruation) 

Proliferative 

15 

0 

15 

Undiagnosed 

5 

o 

o 

2 

Total 

65 

34 

31 


This series would indicate then that progesterone is excreted in the 
urine as sodium pregnanediol glucuronidate during the time that the 
endometrium is being activated to the secretorj'- phase. It is, there- 
fore, a valuable diagnostic adjunct in determining ovulation, especially 
since we feel that the endometrial biopsy may not always be accurate. 
Ten years ago Bartelmez^^ mentioned the fact that different parts of 
the uterine mucosa responded differently to either vascular or hor- 
monal influences, and we have observed in biopsies taken with the 
small Meigs curette bits of endometrium from the same uterus which 
were considerably different in character. At least two biopsies have 
shown both proliferative and secretory characteristics from the same 
mucosa. 

Whether ditferent endometriums, or the same endometrium in different areas, 
may vary in their progestational responses is a question discussed by Wilson, 
Randall and Osterberg.is Because of the great quantitative discrepancy in preg- 
nanediol output in apparent!}^ normal women, the}'' feel that some endometriums 
may need considerable progestational stimulation to undergo secretory changes, 
whereas others need only a small amount, in fact so little that the metabolic 
product, pregnanediol, may not even appear in the urine. They do not consider, 
however, the necessity for estrogenic proliferation of the endometrium, whicli 
must occur before secretory changes may tahe place, nor the fact that estrone 
acts concurrently with progesterone in the formation of a secretory endometrium.an 

There are so many variables in the process of progesterone metabolism 
and pregnanediol excretion that the amount of pregnanediol secretion 
cannot be considered any indication of the amount of progestational 
activity in the organism. It has been stated previously that the liver 
and kidney and other unknown factors all have a part to play in this 
transformation and excretion. Obviously, deficiency in any of these 
organs would result in decreased excretion without necessarily affect- 
ing the utilization and secretion of progesterone itself. In the second 
place, the mechanical factors involved, such as the collection of the 
urine and its preservation, and the technique of the process itself, make 
the quantitative result quite variable. 
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in 3 cases, from 102° to 103° in 4 cases, from 103° to 104° in 16 cases, and from 
104° to 106° in 4 cases. Cases in the lowest temperature group were included 
because of other evidence of the severity of the infection. None of these patients 
had a positive blood culture. Five were intrapartum infections in three of which 
the temperature rose to 102° to 103° F. Two patients had peritonitis, and in two 
others pyelitis appeared to be associated with genital tract infection. A four-hour 
day and night schedule of 20 gr. of sulfanilamide w'as maintained through the night 
for two to six days in 24 cases, and eight, ten, and twmlve days in 3 cases. 

The clinical response to sulfanilamide therapy was good in 21 cases, doubtful in 
5 cases and negative in 1. Tliere were no deaths. In only one of the doubtful 
result cases had the streptococcus been identified. In 7 cases in which Streptococcus 
liemolyticus was demonstrated, results -were good. In 6 out of 7 cases in which a 
streptococcus not positively identified as beta hernolj’ticus was found, and in 2 cases 
in wdiich a nonhemolytic streptococcus was isolated, results were good. In 7 cases 
in wdiich no streptococci were found, results were good in onlj'’ 1. Streptococci were 
found in 16 cases and other organisms were rarely seen; B. coli in 2 cases, B. proteus 
in 1 case, and Staphylococctis aatreus in 1 case. In 5 intrapartum infections response 
to sulfanilamide was doubtful in 1, and good in 4 cases in 2 of which Streptococcus 
liemolytious was reported later. 


COMMENT 

These results are better than those ive have previously reported and 
are additional evidence that sulfanilamide finds its greatest indication 
in Streptococcus hemolyticus infections. In severe infections sulfanil- 
amide therapy need not wait upon bacteriologic investigation, yet this 
information is of some importance in deciding whether the drug should 
be continued in the absence of favorable clinical response. Sulfanil- 
amide should not he used at all in mild eases of infection as it is un- 
neeessaiy and probably useless. Douglas® has found the hemolytic 
streptococcus in le.ss than 1 per cent of puerperal infections, and insists 
that, with very few exceptions, accurate bacteriologic diagnosis before 
the commencement of therapy is all important. In severe infections, 
however, the problem is different, since the hemolytic streptococcus is 
the infective agent in a large number of these cases. Fry® found that 
33 per cent of all severe cases, and 70 per cent of all fatal cases were 
due to this organism. Group A does not include all the hemolytic strep- 
tococci pathogenic for man, for one of us (A. H. R.®) has reported two 
deaths in our service due to Groups B and C. Sulfanilamide failed in 
both eases, and in vitro and in vivo experiments indicated that it has 
no effect on these strains. So far as Ave know, all the strains of Group A 
respond to sulfanilamide therapy, but evidence in the ease of infection 
by anaerobic streptococci. Streptococcus viridans, nonhemolytic strep- 
tococci, staphylococcus and B. coli is inconclusive. Time is an important 
factor in combating severe puerperal infection. 

PYELITIS ■ 

We have given sulfanilamide to 17 patients with pyelitis, 12 ante-partum and 
5 post-partum cases; 6 were primiparas and 11 multiparas. The dose 
amide in most cases w'as 20 gr. every four hours, but fluids were not de me} 
limited; titers ranged from 3.1 mg. to 8.5 mg. 

Chills occurred in 8 cases, all ante-partum, though the liighest temperatures were 
noted in the post-partum group, 2 reaching 104.4° F. In 10 cases tempera ur 
reached 103° F. In 2 cases there was no fever, but diagnosis was made on um a 
pain, kidney tenderness, and pyuria. 
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THE USE OF SULFANILAMIDE IN OBSTETRICS AND 

GYNECOLOGY 

A Report on 121 Ca.ses 

Charles A. Gordon, M.D., F.A.C.S., and 
Alexander H. Rosenthal, M.D., Brooklyn, N. Y. 

(From the Long Island College of Medicine Division, Kings County Hospital) 

I N NOVEMBER, 1939^ we reported the results of sulfanilamide 
therapy in 118 patients with severe puerperal infections of the genital 
tract, 83 intrapartum or post-partum cases, and 35 cases of postabortal 
infection. Though careful baeteriologic investigation ivas carried out 
in most of these cases, treatment was not based on isolation of the 
Strex>tococcus ImnohjUcus. It had seemed probable from the work of 
Colebrook and his co-workers^''* that little could be expected outside 
this group, yet clinical response in the entire series was convincing in 45 
cases, or 38 per cent, and satisfactory though not so prompt in another 
45 eases. We believe that in 76 per cent of these severe eases, sulfanil- 
amide therapy was an important factor in tlie patient’s recovery. 

Since the prognosis of severe puerperal infection is grave, and the 
use of sulfanilamide involves no abandonment of any specific form of 
treatment, chemotherapy is indicated and need not depend entirely upon 
identification of the Streptococcus Jicmolyticus. In intrapartum infec- 
tion, too, sulfanilamide has been given before report of the vaginal cul- 
ture taken at the same time. Its hazai-ds are definite but none of them 
need be serious if control is adequate. Though culture is routine in all 
post-partum patients whose temperature roaches 100.4° F., we have not 
treated minor febrile disturbances with sulfanilamide. 


MATERIAL 

Since our first report, 27 patients with severe puerperal infections have received 
sulfanilamide. It is so ditficult to define the anatomic limits of these infections that 
cases have been classified elinicaliy as severe by the saiuc standard as heretofore; 
(1) high initial rise of temperature; (2) spiking temperature; (3) peritonitis; 
(4) chills; (5) spreading inflammation. Temperature ranged from 101° to 102° E. 
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We have evaluated our results by the clinical course of the patient, not from 
determination of bacilluria, though that should be helpful. The immediate response 
has been good, occasionally dramatic, for in 13 of our 17 cases subsidence of sjunp- 
toms was rapid. Sulfanilamide would appear to be indicated, since it is excreted al- 
most entirely by the kidneys, quickly diffusing into tissues flooded with urine. Con- 
centration should occur with limited fluid intake. Our limited experience however 
indicates that it is but little better than other methods of treatment. We have not 
used chemotherapy in mild gynecologic infections of the urinary tract due to 
catheterization or contiguity as they seem to be self -limited. 

MASTITIS 

Mastitis, as a rule, is a mild infection yet it may be severe. The infective agent 
cannot be demonstrated unless suppuration occurs. If the breast fails to respond 
quickly to the ordinary treatment, sulfanilamide may be given with hope of success. 
We have given it to but 3 patients. It deserves consideration. 

SEVERE PELVIC INFECTION (nONPUERPERAL) 

For practical purposes pelvic inflammation is of jnierperal origin or due to gonor- 
rhea or instrumentation, though it maj' occur, of course, as a result of extension of 
infection outside the genital tract. A large number of acute infections become 
chronic. The characteristic lesion of pelvic gonorrhea is the pyosalpinx, with or 
without involvement of the ovary. Cellulitis is usually due to the streptococcus, 
staphylococcus or B. coU, and rarely to the gonococcus alone. Severe re-infections or 
exacerbations occur rarelj- in the typical cellulitic lesion, but are common in mixed 
infections. Studdiford, Caspar and Scadronto have shown that gonococci may sur- 
vive in the tubes for many years. It is likely that anaerobes play but a small part 
in the absence of necrotic tissue, and since Fryo has shown that the normal genital 
tract is not a favorable situation for survival of Streplococous hemohjticnis Group A, 
the presence of these organisms depends upon instrumentation or previous puerperal 
invasion. 

The management of 450 to 500 cases of pelvic infection admitted yearly to our 
gynecologic wards is our most formidable problem. Surgery as a rule is not in- 
dicated, and we have operated only for prolonged and increasing menorrhagia, severe 
dyspareunia of long standing, and serious disability. Partial operations are rarely 
curative, but treatment of external foci of infection is of great importance. We 
have learned to recognize ovarian abscess as a serious complication, and so dram it 
rather promptly. Cellulitis yields but little to conservative treatment. In fact our 
entire experience with treatment such as foreign proteins, diathermy, Elliott treat- 
ment, transfusions and the like has been very discouraging. Iontophoresis, how- 
ever, seems promising. Since January, 1938, we have given sulfanilamide therapy a 
trial, hoping for good results, yet expecting little in the resolution of hard fibrotic 
or cellulitic lesions, since diffusion of the drug into these tissues should be difficult. 
As yet we have not used it in chancroid infection or lymphogranuloma. 

Early in our work sulfanilamide Avas given in doses of SO gr. a day for two 
days, 60 gr. daily for the next three days, and 40 gr. daily thereafter (39 cases), 
or 120 gr. a day for two days, 80 gr. daily for the next three days, and 60 gr. a 
day thereafter (24 cases). Later it was administered in 20 gr. doses er’ery four 
hours day and night with restriction of fluids. Blood titers have been fairly con- 
sistent. 

In reporting 74 eases we have included 13 from the service of Dr. Alfred C. Beck 
at the Long Island College Hospital*; 27 patients were AA’hite and 47 negro. All 
infections rvere severe enough for hospitalization. As clinical evidence of severitj, 
46 patients had single or bilateral pelvic masses; fever of 101° to 105° F. was 
present in 60 cases, rvith temperature of 103° to 105° F. in 31 cases; general peri- 
tonitis Avas present in 1 case, and marked pelvic peritonitis in 21. In 23 cases ex- 
ternal lesions of gonococcal infections as urethritis, Skenitis, and Bartholinitis were 
seen, and in 4 cases acute cervicitis. Smears for the gonococcus were positne in 

*AYe are indebted to Drs. HarA’ey B. Matthews, AA'^illiain A. Jeivott, and Geoigc AA . 
Phelan for these cases. 
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Toxemia was present in 3 cases. In 2 of these the patient was admitted for 
toxemia and developed pyelitis on the ward. In the third case, although the patient 
was admitted for pyelitis, she had been admitted for toxemia earlier in the same 
pregnancy. In the other 11 cases there was no evidence of toxemia or diminished 
renal function; urea clearance, Fishberg and blood chemistry tests Avere repeatedlj" 
done. 

In the 17 cases, blood culture Avas positive for a gram-negative bacillus in 1, and 
the urine Avas cultured in 13 cases and found positive in 11. B. coK was found in 
8 cases, associated Avith a nonhemolytic streptococcus in 2, Avith B. proteits 1, and 
Staphylococcus aureus 1 ; other organisms Avere nonliemolytic streptococcus 1, B. 
pretexts 1, pneumococcus 1. 

Respiratory infection Avas present in 4 eases, pharyngitis 2, bronchitis 1, and 
bronchopneumonia 1. In this ease the pneumococcus Avas cultured from the urine. 
This patient, admitted in the eighth month of pregnancy for bronchopneumonia and 
pyelitis, responded Avell in tAvo daj's to 160 gr. of sulfanilamide. She was readmitted 
the day after discharge Avith pyelitis more severe than the first infection, temperature 
reaching 105.6° F. Avith repeated chills. She again responded to sulfanilamide 
therapy. In the other 3 respiratory infections Avith pyelitis, B. coU was cultured in 
the urine of 2 cases, and a jionhemolytic streptococcus in 1. 

The 5 post-partum eases did Avell Avith sulfanilamide. Detailed clinical data in 
12 ante-partum cases are tabulated in Table I. 

Table I. Sulpanilaaiide Therapy — Ante-Partum Pyelitis 



period op 

SULFANILAMIDE 



GESTATION 

GRAINS 

DAYS 


RECURRENCE OF PYELITIS 


MONTHS 

GIVEN 

GIVEN 



1 

5 


3 


Not yet delivered 

2 

Term 


5 

Good 


3 

3 

755 

9 




7 

390 


None 

Tavo recurrences in seventh month 


7 





4 

8 

HH 


Good 

Not yet delivered 

5 

6 

mmm 

c 

Good 


6 

7 

mSSm 


None 

Two recurrences post partum 

7 

5 



None 

Two recurrences, seventh month 


7 




and post partum 

8 

8 

160 


None 

Recurred post partum 

9 

6 



Good 

Pvelitis 2 yr. previous 

10 

8 



Good 

Previous pyelitis 

11 

Term 


6 

Good 


12 

5 


2 

Good 

Not yet delh'ered 


Infection of the urinary tract is a common complication of pregnancy. Pyelo- 
nephritis is serious and may cause death. Coliform bacilli are the usual infective 
agents, yet here as elseAA’here other organisms may cause severe infections, and 
should be thought of when pyelitis is associated Avith upper respiratorj' infection. 
The objectives of treatment are urinary antisepsis and relief of stasis. Intravenous 
pyelography and cystoscopy should be reserved for intractable cases. Fortunately 
most infections improve on any type of treatment, OA'en bed rest alone. Subsidence 
of symptoms does not mean cure, nor is a sterile urine culture a satisfactory criterion. 
Long folloAV-up, perhaps only through another pregnancy, is necessary. In our small 
group of 12 ante-partum cases, Avith 3 as yet undeliA-ered, pyelitis has recurred dur- 
ing the same pregnancy or in the puerperium in 4. In all probability recurrence 
may be expected in this group. 

One patient in this group AA'ith severe pyelitis in the third month responded Avell 
to 735 gr. of sulf.anilamide over a nine-day period. On rcadmission in the seA'enth 
month AA-ith another sei-ere attack, she was gii-en 390 gr. in six days and her sjunp- 
toms disappeared, but recurred three days later; .she Avas then given 580 gr. during 
the next seven days. Shortly afteiAvard she Avas delivered prematurely, shoAving no 
recurrence in the puerperium. 
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(3) M. V., aged 25 years, negress, had a vulvovaginitis and salpingo-ooplioritis. 
She was given 525 gr. of sulfanilamide in seven days without much improvement. 
Smears remained positive, though blood titers reached 11.8 mg. and 11.3 mg. 

(4) D. W., aged 19 years, was admitted with gonococcal urethritis, cervicitis, and 
pelvic pain but no fever. She received 585 gr. of sulfanilamide in eight days. On 
the seventh day however, temperature rose to 104° P., with evidence of severe pelvic 
peritonitis. Since sulfanilamide had failed to stop progress of her infection under 
optimal conditions, it was discontinued. She improved slowly, smears remaining 
positive three weehs after admission. 

Table II. Eesults or Therapy 



TOTAL NO. 
OP OASES 

SATISFAC- 

TORY 

DOUBTFUL 

UNSATIS- 

FACTORY 

Cellulitic infection 

12 

1 

3 

8 

Abdominopelvic abscess 

G 

1 

1 

4 

Primary gonococcal in- 

11 

6 

2 

3 

fection 





Acute exacerbation of 

30 

5 

16 

9 

chronic disease 





Difficult to classify 

15 

4 

9 

2 


. 74 

17 -23% 

31 

26 


It is impossible to set up proper control series for these t 3 'pes of infection. 
Evaluation of therapy is based on the course of the patient in the hospital. It is 
common experience to see patients improve on bed rest alone, even with resolution 
of inflammatory masses. We could easilj' show such a series. Unusually rapid sub- 
sidence of fever, disappearance of abdominal tenderness and rigidity, relief from 
pain and diminution in size of pelvic masses were our criteria of satisfactory re- 
sponse to chemotherapjL When the clinical course of the disease coincided with 
previous experience, it was difficult to assess the value of therapy, so we have called 
this result doubtful. When the patient did not improve or became worse, obviously 
sulfanilamide was without value. 

Reports of gynecologic infections other than primary gonococcal infections are 
scant and limited' to but few eases. Grodberg' and Careys have reported' resolution 
of tuboovarian masses in ten to fourteen days. Bomze, Euerstner and Falls, i in 45 
cases treated in the out-patient clinic, observed resolution of large inflammatory 
masses in 3 eases after four to six weehs. In Douglas’s gonorrhea cases, only 1 
had inflammatory pelvic disease with masses. 

Our failure with chemotherapy in pelvic inflammation of long standing is no 
surprising. Success depends upon the nature of the organism, proper concentration 
of the drug in the blood and easy diffusion into the diseased tissues. We are a so 
impressed ivith the failure of chemotherapy-, in our experience, in puerperal infee 
tion with vegetative endocarditis, or when placental fragments or polyps are presen 
in the uterus. Thus the character of the lesion is of great importance. We have 
observed no notable diminution in the size of pelvic masses. A satisfactory resu 
in 74 cases occurred in but 17, and in 11 of these, success was probably- due to le 
presence of the gonococcus. However only 6 out of 11 primary- gonococcal in ec 
tions responded satisfactorily. No doubt this is the best form of therapy we vave 
and failure or sharp re-invasion while under treatment is probably due to le 
presence of nonspecific organisms. Cultures as evidence of cure are no ou 
superior to smears, as Douglas^ points out. Complement fixation has a prac ica 
value in that persistence of a strongly- positive reaction indicates a latent ocus, 
even though cultures are negative. Cellulitis and the common fibrotic and cys i 
changes occurring in tuboovarian masses cannot reasonably be expected to respon 
to sulfanilamide therapy. The most enthusiastic advocates of chemotherapy m^ i 
male admit its failure in nonspecific prostatitis and epididy-mitis. These 
correspond to the common form of inflammatory tuboovarian masses in the^ 
for in the genital adnexa of both sexes, nonspecific organisms follow the invasi 
of the gonococcus, and accumulations of pus surrounded by- fibrotic tissue ni 
permit diffusion of the drug. 













GORDON AND ROSENTHAL: USE OF SULFANILAillDE 


215 


13 cases, and complement fixation was positive in 2G. In 15 cases apparently of 
gonorrheal origin complement fixation was negative, yet smears were positive in 3. 

DIAGNOSIS 


Acute exacerbation of chronic pelvic inflammation 30 

Salpingo-oophoritis (includes the above) 5C 

With pelvic peritonitis 21 

With general peritonitis 1 

Cellulitis ' 4 

With salpingo-oophoritis 5 

With salpingo-oophoritis and pelvic abscess - 2 

With peritonitis 1 

Abdominopelvic abscess 3 

Abdominopelvic abscesses (multiple) 3 


The age of these patients is of interest, as in our experience incidence of chronic 
pelvic inflammatory disease diminishes as women grow older, and its lesions usually 
become syinptomless or cured with menopause; 5C were less than 35 years of age, 
7 between 35 and 40, 9 between 40 and 45, and 2 between 45 and 50. None had 
passed the menopause; pelvic masses or fever rarely occur in postmenopausal gonor- 
rhea. Tlie age of the infection may, as a rule,- be determined with fair accuracy 
from the history. 

AGE OF THE INFECTION 


Less than 3 months 

22 

3 months to 1 year 

(i 

1 year to 4 years 

12 

4 years or longer 

12 

Old infection (age unknown) 

8 

Not determined 

14 


On the whole, results were disappointing. Chemotherapy was unsatisfactory in 
cellulitic infections and abdominopelvic abscess, somewhat successful in acute ex- 
acerbations of chronic pelvic inflammation, and satisfactory only in cases of primary 
gonococcal infection. But even in primary gonorrhea it was impossible to predict 
good results with any certainty. A brief discussion of a few typical cases rvill illus- 
trate. 

A. CelhiliiiG Infection. — H. K., aged IS years, had a huge cellulitic mass, and the 
etiology was obscure. She received 725 gr. of sulfanilamide with no effect on her 
severe septic course or on the size of the exudate. 

B. Abdominopelvic Abscess. — (1) I. F., aged 31 years, negress, had been operated 
upon for salpingitis five years previously. She presented on admission a large 
tuboovarian abscess with septic temperature often reaching 104® F.; sulfanilamide 
failed and she imi^roved only after colpotomy. 

(2) J. A., aged 32 years, who had been operated upon for ovarian abscess seven 
years before admission, was admitted witli .abdominopelvic abscess and septic tem- 
perature. She became worse under therapy but recovered after abdominal drainage 
of two abscesses at two independent operations. 

(3) E. C., aged 41 years, had a pelvic infection with gonococcal smear positive; 
(100 gr. of sulfanilamide were given in 7 days. She became worse, developing a 
pelvic abscess wliich was drained vaginallj'; pus sliowcd a pure culture of Slaphy- 
lococcns anreus. Death occurred one day later. 

C. Frimary Gonococcal Infcclion. — (1) O. G., aged 24 years, neirrcss, had acute 
salpingitis with positive gonococcal smear; 530 gr. of sulfanilamide were given in 
seven days with striking improvement. Temperature which had been 102° F. for 
two days became normal the day after chemotherapy was begun and remained so. 

(2) E. B., aged 2S years', negress. was admitted with a temperature of 104° P., 
Skenitis, Bartholinitis, and small tender adnexal masses. .She rosjjonded ■\von to 
705 gr. of sulfanilamide, temperature becoming normal and smears negative. 
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pelvic infections with tuboovarian masses when the gonococcus cannot 
be demonstrated. Evidence aeenmulates that sulfanilamide should not 
be given to ambulatory patients. 
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THE SIGNIFICANCE OF THE TUBERCULIN TEST 
IN PREGNANCY^' 


Edward C. Maeder, M.D., Ph.D., and J. Arthur Myers, M.D., Ph.D., 

Minneapolis, Minn. 

(From the Minneapolis General Hospital, the Departments of Obstetrics and Gyne- 
cology, Preventive Medicine and Internal Medicine, University of 
Minnesota, and the Lymanhnrst Health Center) 


I N THE midwestern part of this country, where our work was done, 
only about 25 per cent of the girls of college age have been infected 
Avith tubercle bacilli. At present the infection attack rate even in 
the cities is onlj^ approximately 1 per cent each year. Therefore, the 
girls attain the usual age of motherhood ivith 75 per cent or more free 
from tuberculous infection. To us the term “tuberculous infection” 
always means the presence of at least one piumary tuberculosis com- 
plex, which consists of the primary lesion and those in the regional 
lymph nodes. Such lesions are usuallj'' small and rarelj^ have they, 
per se, resulted in significant clinical tuberculosis. 

On the basis of longitudinal studies of infected persons and on the 
basis of morbidity and mortality, it now appears that at least 25 per 
cent and probably more persons infected with tubercle bacilli have 
clinical manifestations of the disease at some subsequent time. In one 
group of children who reacted to tuberculin at the average age of 
eight years, it was found that by the time they had attained the average 
age of twenty-five years, 15 per cent had developed clinical tuberculosis. 
(Prom 5 to 10 per cent of the deaths in this country are due to tuheieu- 
losis.) On the basis of results of extensive tuberculin testing of healthy 
appearing persons, it has been estimated that not more and probably ess 


‘.Prepared with the aid of a grant from the medical research fund, Universitj 

We are deeplj' indebted to Miss Elizabeth Sprague, ®^rge°vol°um^'^of 

Control, Minneapolis Health Department, and her staff for the large ^o 
up work done and the assembling of data. 
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TOXIC MANIFESTATIONS 

There were no deaths due to sulfanilamide therapy. Toxic symptoms were noted 
as in our previous series of 118 cases in about half of the cases. One case of acute 
liemolytic anemia occurred in a sixteen-year-old negress with primary gonococcal 
infection, after administration of 330 gr. of sulfanilamide, 120 gr. on the first and 
second days, and 90 gr. on the third, when the hemoglobin dropped from Go per cent 
Sahli to 55 per cent; chemotherapy was discontinued, but three days later hemoglo- 
bin was 24 per cent; she responded well to transfusions. The appearance of 
jaundice and increased amounts of urobilin may exceptionally be preceded by 
actual hemoglobinuria. We have not seen agranulocytosis as it apparently occurs 
only after longer treatment than v/e have thouglit wise. We have observed jaundice 
in three cases without confirmatory evidence of hemolytic anemia; in one of these 
patients with considerble tenderness over the liver, it was thought to be due to 
toxic hepatitis, the icterus index reaching 143 units. 

Our complete clinical results in obstetrics and gynecology are shown in Table III. 


Table III. Clinical Eesults op Chemotherapy in Obstetrics and Gynecology' 

121 Severe Infections 


INFECTIONS 

TOTAL NO. 

OF 

RESPONSE TO SULFANILAMIDE 


CASES ^ 

GOOD 

DOUBTFUL 

NONE 

Ptusrperal : 





Post partum 


17 

4 

1 

lutra partum 


4 

1 


Pyelitis 

17 

13 


4 

Mastitis 

3 

- 

- 1 

_ 

Gynecologic: 





Cellulitis 

12 

1 

3 

S 

Abdominopelvic abscess 

6 

1 

1 

4 

Primary gonococcal infection 

11 

G 

2 

3 

Exacerbation of chronic pelvic in- 

30 

5 

16 

9 

fection 





TJnclassified pelvic infection 

15 

4 

9 

2 

Total 

121 


1 



CONCLUSIONS 

In minor febrile distiirliances chemotherapy should not be used. In 
severe intrapartum and puerperal infections of the genital tract, sul- 
fanilamide should be given provided the patient is in a hospital where 
its administration may be properly controlled. Bacteriologic diagnosis 
need not precede therapy, yet early recognition of the infective agent is 
important. Since it is probable that sulfanilamide is effective only when 
the Streptococcus liemolyticus Group A is present, administration should 
not be continued for longer than a week, if another organism has been 
isolated. 

In mastitis not responding to ordinary treatment, chemotherapy 
should be tried. In pyelitis it is at least as effective as other methods 
of drug treatment. A large series of cases followed over a considerable 
period of time will bo nece.ssary before positive statements can be made. 

Sulfanilamide should bo used in gynecologic infections (1) if they 
arc primary gonococcal, (2) if smear or culture is positive with exacerba- 
tion or reinfection of old gonococcal infection, and (3) when the Strep- 
tococcus hc 7 nohjiicus can be demonstrated as the infective agent. 

Sulfanilamide should not be given in cases of cellulitis, pelvic or ab- 
dominopelvic abscess or to patients with acute exacerbations of chronic 
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cause of adhesions, strict bed rest, preferably in a hospital or a sana- 
torium, should be stronglj’- recommended. 

A tuberculous mother should be kept under close observation follow- 
ing delivery whether her disease is manifested only by a tuberculin 
reaction or whether definite clinical lesions can be located. If a tuber- 
culin reaction only is present, x-ray films should be made every three to 
six months for a year, following Avhieh no year should be allowed to 
pass without a complete examination. If clinical lesions be present 
before delivery, active treatment should be continued as long as may be 
neeessarjL Those whose disease cannot be rendered non-contagious 
should be kept under strict isolation in a hospital or a sanatorium. 

An equallj’’ important problem is the welfare of the infant. The source 
of tuberculous pneumonia, meningitis, and miliary disease in infants 
and small children -who died is usually found to be contagious tubercu- 
losis in the home or among relatives in close contact with the child. 
Often the infected contact had the disease in unsuspected form or was 
unaware of the danger of contagion. 

Almost all tuberculous infants acquire the disease as a postnatal 
infection. The immediate removal of the newborn from the mother 
with contagious tuberculosis cannot be too strongly emphasized. If 
this is not done one must expect a high incidence of infection. 

Most infants and children have but a few close adult contacts. It is 
usually only adults who have pulmonaiy tuberculosis in the contagious 
stage. The problem of preventing tuberculous infection is relatively 
simple and is a matter of recognizing and controlling the possible sources 
of infection. 

The solution of the problem of tuberculosis in mother and infant be- 
gins with the examination of the pregnant woman for tuberculosis. 
These women readily submit to sucli examination because they are 
solicitous for the health of their offspring and themselves. This will 
reveal practically all primary tuberculosis complexes. Even though no 
clinical disease be present these are potential cases of clinical tuberculosis 
and they should know it. Those Avho have clinical lesions in the pre- 
sjunptom stage will be found and may be treated. Moreover, some would 
be found who already have the disease in the contagious stage. If they 
have advanced lesions, their infants may be protected against infection 
following delivery. 

In April, 1934, a desperately ill infant of six months was admitted to 
the Minneapolis General Hospital. Tliis infant had acute fatal tubercu- 
losis. In seeking the source, the mother was found to have extensive 
tuberculosis, involving the left lung. Tubercle bacilli were abundantly 
present in her sputum. She had been in the General Hospital for e- 
livery but no examination had been made for tuberculosis. This m 
f ant’s infection should have been prevented. The treatment of tie 
mother should have been instituted many months earlier than it was, 
although she was sent to a sanatorium as soon as she was recognize o 
be the source of her child’s infection. She is still there and hei ^ 

tion appears hopeless. This case was brought to the attention o le 
late Dr. John Urner, who was chief of the Obstetrical Service o i 
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than 50 per cent of the population, including all ages, are infected with 
tubercle bacilli. Thus, 10 to 20 per cent of the infected die from this 
disease, and it becomes obvious that tuberculous infection is a serious 
matter. 

The examination of the woman who pre.sents herself for obstetric care 
.should include the tuberculin test, just as certainly as it should in- 
clude a test for syphilis. Since reactors to tuberculin have lesions of 
primary complexes, the physician should immediately examine such 
persons with the greatest of care for the presence of clinical tubercu- 
losis.^- If this disease happens to be in the lungs or kidneys, it usually 
is easily detected by x-ray, clinical and laboratory examination; if it be 
in the pelvic organs it may be more difficult of recognition unlc.ss it 
involves large areas. A single search for clinical tuberculosis in the 
pregnant woman does not suffice. Tho.se who react to tuberculin may 
be entirely free from this form of the disease today, but it may make 
its appearance at any subsequent time. 

The effect of pregnancy on tulierculosis has been extensively discussed 
in the literature.^® ]\Iany views have been expressed by such workers 
as Dumarest,® Flick,-* Jameson,® Jennings, Mariette, and Litzcnberg,® and 
Rist.“ 

Much that has lieen said about tuberculosis and pregnancy has been 
based upon personal opinion rather than scientific observations. Thus, 
there is no incontrovertible evidence that pregnancy has any effect on 
tuberculous lesions of the primary complex, but it has been suggested 
that it does in some cases. Therefore, the iiregnant women who react to 
tuberculin should be examined with extreme care. 

The woman with a tuberculous focus, no matter how small and regard- 
less of type, is not as good a risk as the woman who is entirely free from 
tuberculosis. This applies to any ]ierson regardless of pregnancy. 
Therefore, the physician can never determine with accuracy just when 
it is safe for a woman witli a tulierculous lesion to become pregnant. 
It must always be a matter of opinion and judgment and each case must 
he decided upon its merits. 

The treatment of pulmonaiy tuberculosis lias advanced rapidly in the 
last few years and special methods have Ijcen devised for bringing the 
disease under control so that many women in whom termination of ]ireg- 
nancy might have been indicated in tlie ])ast are now able to go through 
one or more pregnancies Avitli no apparent effect on tlieir tulierculosis. 
Collapse therapy has more value in tuberculosis tlieraiicutics than all the 
otlier mea.surcs combined, and tliis is jiarticularly true for tlie pregnant 
tuberculous woman. If progre.ssivc minimal or early, moderately ad- 
vanced clinical tuberculosis is found after jircgnaney occurs, immediate 
treatment, such as artificial pneumothorax, should be instituted. Wlien 
the disea.sed area in the lung is collapsed, many women are able to 
continue with pregnancy with no deleterious residts. Thus, from the 
stand])oint of the health of the pregnant woman her.self. it is of extreme 
importance that an adequate examination be made for tuberculosis. If 
the imtient's disease is too advanced or the lung cannot be eollai)sed be- 
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Table II. Reinfection Type of Tuberculosis 


Minimal 

Moderately advanced 
Far advanced 

Total 

Disease present on first examination 
Disease appeared during pregnancy 
Disease appeared subsequent to pregnancy 
Extrapulmonar 3 ' tuberculosis 
Renal with nephrectomj' 
Larjmgitis 
Enteritis 
Peritonitis 
Miliary 
Treatment 

Sanatorium 
Collapse tberapj' 
Well-regulated life under close 
observation 

Deaths 


17 

4 

5 

26 


21 

2 

3 

1 

1 

2 

1 

1 

9 

4 

13 

2 


As helpful as the x-raj' examination is in locating areas of disease, the find- 
ings on a single inspection can never constitute a diagnosis. For example, 2 of 
the women who reacted to tuberculin had shadows which were reported as tubercu- 
losis, and cavitj’' formation was mentioned. In each case the shadows completely 
disappeared within a month. These women had pneumonia which had not com- 
pletelj^ resolved when we first saw them, but the areas in which resolution was 
occurring were interpreted as cavities; therefore, whenever shadows were ob- 
served on the first x-ray film, w-e refrained from making definite diagnoses until 
adequate evidence was available. 

A careful search, including cultures and animal inoculations, was made for 
tubercle bacilli in sputum when available. When this studj’ began, we did^ not 
examine gastric washings of patients in w'hom bacilli could not be found bj' direct 
examination. However, we now’’ stronglj’’ recommend this laborator}' method. 
Serial x-ra 3 ’' films were made. When shadows persisted more than four to six 
weeks, we considered them due to tuberculosis, in spite of the possibilit 3 ' of error, 
since not all persistent shadows in adults are caused b 3 ’^ this disease. 

Some wmrkers have used the fluoroscope as the first screen and x-ra 3 ^ films aie 
made onl 3 ^ of the chests of those persons wdio have definite or questionable 
shadows revealed on the screen. For example, Eisele and Mason^ examined 4,04 
apparentl 3 ^ normal pregnant w'omen in this manner and found 43 cases of pre- 
viousl 3 ^ unsuspected tuberculosis in 28 of whom the disease wms progressive. 

lanneo used the tuberculin test and x-ra 3 ' films of the reactors in the ex 
amination of 691 pregnant women, of 'whom 284 (41 plus per cent) reacte o 
tuberculin. Two hundred and fift 3 '-two of the reactors wmre x-ra 3 -ed. The x- 
ra 3 ' revealed 12 cases of the reinfection t 3 ’pe of disease. Of these, 10 vere in 
the minimal, 1 in the moderately advanced, and 1 in the far-advanced stage o 

tuberculosis. „ . 

Hilleboes has called attention to the wmrk of G. Kjellin of Stockholm, w , 
who has examined 100,00 pregnant wmmen for tuberculosis and found 13 Per cen 
with clinical tuberculosis. Thus, from available evidence it appears that | • 
more than 1 per cent of pregnant w-omen, who have been examined, have c ini 
tuberculosis requiring close observation or treatment. 

COMSIENTS 

111 1937, there were born in the United States 2,203,337 
per cent of the mothers had clinical tuberculosis, more than - > 
eases could haxm been discovered that year. It is c on i u v ^ _ 
more than a very small percentage of this number ivas ac ua 
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Minneapolis General Hospital. He immediately visualized the problem 
and made an arrangement whereby all the women who presented them- 
selves for obstetric care in his ont-patient department would be referred 
to onr chest clinic. In 1934 the obstetric and tuberculosis divisions of the 
Minneapolis General Hospital organized a special clinic to assure care- 
ful study of patients presenting themselves for prenatal care. The fol- 
lowing is a report of the procedure and experiences of the clinic since 
that time. 

CLINICAL PEOCEDUEES 

The procedure in the clinic consisted of administering 0.1 mg. of tuberculin 
intracutaneously to all patients. The usual second dose of 1.0 mg. was not used 
because of difficulty encountered in getting the patients to return at short inter- 
vals. It is strongl}^ recommended when possible that the second dose be ad- 
ministered when there is no reaction to the first dose within seventy-two hours. 
Those who reacted to tuberculin were sent to the x-ra}’’ laboratory for a film of 
the chest. Reports of the findings were prepared b}’^ the roentgenologists, after 
which both the reports and the films were sent to our clinic. At the time the 
patient returned, regardless of the findings on the film, an opportunity presented 
itself to impress upon the expectant mothers the importance of creating conditions 
in the homes wdiich wmuld prevent their infants from developing contagious dis- 
eases, especially tuberculosis. 

From June 1, 1934, to July 1, 1938, a total of 2,350 pregnant women wmre ex- 
amined in our clinic. Of those, 1,491 did not react to tuberculin and 18 did not 
have the tests read (Table I). It is reasonably safe to conclude that the negative 
reactors had no tuberulosis problem at the moment. X-ray films were made of 
the chests of the 841 who reacted to tuberculin, but no evidence of disease was 
seen in 679 (Table I). 

Table I. Numbee Receiving Tuberculin Test and Having X-Ray Film 


Inspection 

Tuberculin reactors 841 

Tuberculin non-reactors 1491 

Tests not read 18 

X-ray film examinations 841 

No abnormal x-ray findings 679 

Possible primary complex revealed by x-ray 135 

Probable reinfection tj'pe lesions 26 


These persons were informed that they had at least one primary tuberculosis 
complex, and although the lungs were clear to x-ray examination at that moment 
there was no guarantee that they would remain clear. It was explained that 
the examination was limited to the lungs because this is the most common site of 
the reinfection chronic form of tuberculosis. When the disease develops in the 
lungs it is likely to become contagious. They should therefore keep under ob- 
servation not only through the present pregnancy but throughout life. Of the 841 
tuberculin reactors, 135 had shadows on the x-ray film interpreted as representing 
deposits of calcium. The majority represented primary tuberculosis complexes. 
Those with such findings were given the same instructions as the tuberculin 
reactors who had clear chest films, since we recognized that this is a group who 
had had primarj^ complexes of such size and so located that they could be visu- 
alized bj^ this method, while the others had smaller or similar processes which 
were not visualized or were in other locations. Of the 841 tuberculin reactors, 
26 (1.1 per cent) had shadows on the x-ray film which were thought to be due 
to chronic tuberculous lesions. Of these, 17 were classified as minimal, 4 as mod- 
eratelj' advanced, and 5 as far advanced (Table II). 
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tubercle bacilli were found in her sputum and guinea pig inoculation from a speci- 
men of stool was negative. ISrevertlielc.ss, she had a diagnosis of tuberculous 
enteritis. In June, 1938, she left the institution against the advice of the medical 
staff. Although her condition was definitelj' improved bj' treatment, the staff 
considered her prognosis unfavorable. She was readmitted to the Minneapolis 
General Hospital on June 20, 1938, with intestinal hemorrhage and died the same 
day. Here we have a case of extensive pulmonary tuberculosis which was only 
first suspected and discovered through the use of the tuberculin test during preg- 
nancy. 

Case 3. — E. R., 23 j-ears old, gravida iv, para iii, was admitted to the hospital in 
November, 1937. Her pregnancj' was at term, and she delivered normally with 
episiotomy and repair. The puerperium was uneventful and she left the hospital 
on the ninth day. In November, 1937, she reacted to tuberculin, but a physical 
and fluoroscopic examination of her chest revealed no evidence of disease. How- 
ever, in April, 1938, an x-ray film examination revealed evidence of minimal disease 
in the left lung. No tubercle bacilli could be found in her sputum. In December, 
1938, she w’as admitted to a sanatorium with far-advanced pulmonary tuberculosis, 
with cavitation in the left lung. She also had tuberculous larjmgitis. At this time 
tubercle bacilli were found in her sputum. Artificial pneumothorax was attempted 
but adhesions prevented a satisfactorj' collapse. Intrapleural pneumolysis was done 
in February, 1939. She is still in the sanatorium and her prognosis is now thought 
to be favorable. This case illustrates the fact that the tuberculin test is superior 
to the physical and fluoroscopic examination in determining the presence of tuber- 
culosis. It is possible that an x-raj' film of her chest might have revealed evidence of 
disease in November, 1937. Again, the lesion may have been so small at that time 
that it escaped detection. Nevertheless, the film should have been made, as it is far 
superior to physical examination and to the usual fluoroscopic examination. 

Case 4. — D. H. In March, 1.036, this woman of 20 years reacted to tlie tuberculin 
test. The x-ray film examination of her chest revealed evidence of a small lesion 
in the left upper lung field. She was admitted to a sanatorium in May, 1936, 
where the x-raj’- film revealed no change in the shadow seen in March. In July, 

1936, as gravida iii, para ii, she delivered a full-terra infant at the sanatorium. 
During her stay in the sanatorium, tubercle bacilli were not found in her sputum. 
However, tuberculosis of the left kidney was diagnosed and tubercle bacilli 
were recovered from a specimen of urine from the left ureter. She left the 
sanatorium against the advice of the medical staff in August, 1937, at which 
time the disease in the left upper lobe had decreased considerably. On October, 

1937, she was readmitted to the sanatorium and nephrectomy was performed. 
Miliary tuberculosis was found in the left renal pelvis and ureter. No tubercle 
bacilli have been found in her sputum. The pulmonary lesion remained un- 
changed. She was discharged from the sanatorium with four hours exercise in 
November, 1938. This case demonstrates the fact that tuberculous lesions may be 
multiple and, therefore, the examination of the chest alone does not always suflice. 
Clinical lesions maj’’ be present in other parts of the body. Here the pulmonary 
lesion was apparently stationary^ while the renal lesion was progressive. 

CONCLUSIONS 

1. The woman who enters upon the period of pregnancy with a tiihei’- 
cnlin reaction is not as good a risk as the woman who is a non-reaetoi, 
since the tuberculin reaction indicates the presence of living tuoeic e 

bacilli in the body. , 

2. Routine tuberculin tests followed by x-ray films of the dies s an 
complete examinations of the reactors as indicated should lanc va i 
routine Wassermann tests and complete examinations of the reactois as a 
medical necessity in pregnant women. 
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covered, inasmuch as without modern methods of examination, including 
the tuberculin test and the x-ray film, only the more advanced eases with 
symptoms and abnormal physical signs come to light. 

Thus, careful examinations of all pregnant women not only insure 
the finding of minimal tuberculous lesions, when treatment of the mother 
is of most avail, but also should prevent large numbers of infants from 
becoming infected and thus avoid the immediate and remote hazards.^^ 
This examination should extend to the adult members of the entire house- 
hold, as well as nurses, physicians, and in fact, everyone who comes in 
contact with the infant. When tliis is done, the infant will be born in an 
environment free from contagious tuberculosis and meningitis, miliary 
tuberculosis, and tuberculous pneumonia, so fatal to infants, will become 
rarities. 

Conservation was the kejuiote in the obstetric management of our 
patients. The conduct of labor was closelj’’ supervised with the purpose 
of conserving the mother’s energ3L Maternal exhaustion during labor 
was avoided. Great care was exercised toward making labor as short, 
quiet, and effortless as possible. This was accomplished by giving proper 
rest through the judicious and conseiwative use of analgesics and 
anesthesia and bj'’ seeing that the patient received proper nourishment 
during labor. Local anesthesia is preferred for surgical obstetric proce- 
dures. Prophjdactic forceps deliverj' as soon as the cervix is completely 
dilated conserves the patient’s energy by avoiding the expulsive effort 
during the second stage of labor. No cesarean sections were performed 
in our group. 

CASE REPORTS 

Case 1. — L. B. In November, 1936, this woman of 22 years reacted to tubercu- 
lin, but the x-ray film of her chest revealed no evidence of disease. In Febru- 
aiy, 1937, she was admitted to the hospital as gravida i. The delivery was normal 
and the puerperium uneventful. In April, 1938, she was readmitted to the hospi- 
tal and found to have bilateral pleurisy with effusion. Tuberculosis was stronglj- 
suspected, but smears made from the pleural fluid revealed no tubercle bacilli, 
and guinea pig inoculation was negative. At this time no evidence of disease 
could be seen in either lung on the x-ray film. Ee-examination in July, 1938, re- 
vealed evidence of thickened pleura but the lung parenchyma was apparentlj' 
clear. On Sept. 14, 1938, she was acutely ill and was readmitted to the hospital. 
At this time, the x-ray film examination of her chest revealed shadows sug- 
gestive of miliary tuberculosis. Guinea pig inoculation of sputum was later re- 
ported positive for tuberculosis. She delivered an eight-month, premature, living 
infant on Sept. 17, 1938, after labor of two and one-half hours. She had had no 
prenatal care. She died in September, 1938, and the post-mortem examination 
revealed miliary tuberculosis, tuberculous pneumonia, and tuberculous enteritis. 
This is a good example of a woman who had tuberculosis in November, 1936, as 
manifested by the tuberculin test but other phases of the examination, including 
the x-ray film of her chest, were not sufficiently delicate to determine its location. 

i 

Case 2. — E. P. TMs Woman, 32 years old, gravida i, was found to react to the 
tuberculin test in April, 1937. She was admitted to the Minneapolis General 
Hospital Maj" 8, 1937, and delivered normally with episiotomy and repair. Follow- 
ing delivery her dail}^ temperature varied from normal to 100° F. The x-ray 
film examination of her chest in May, 1937, revealed evidence of extensive disease 
in both lungs which proved to be due to tuberculosis. On May 19, 1937, she was 
discharged to a sanatorium. An attempt was made to institute artificial pneumo- 
thorax on the left side, but adhesions prevented a successful collapse. No 
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Group II. Cephalopelvie disproportion and abnormal presentations 
were again recognized as contraindications to artificial rupture. Breech 
and transverse presentations were excluded from the analysis, since by 
selection they would all fall in Group I and might affect the results. 

Group I included 308 primigravidas and 692 multigravidas ; Avhile in 
Group II the corresponding figures were 281 primigravidas and 719 multi- 
gravidas. There were 47 patients with minor degrees of pelvic con- 
traction (simple flat, 10; generally contracted, 11; and funnel, 26), in 
none of whom was there any evidence of disproportion. The recorded 
presentations as shown in Table I indicate an unusual percentage of 
occiput anteriors, but tlie distribution between right and left occiput 
positions seems reasonablj’’ accurate. 

Analgesia and Anesthesia . — Some form of sedation wa.s given during labor to 
307 individuals in Group I (morphine and scopolamine, 176; morphine, 26; vari- 
ous barbituric acid derivatives, 74; pentobarbital and scopolamine, 24; and rectal 
ether, 7); and to 364 patients in Group II (morphine and scopolamine, 255; mor- 
phine, 27 ; various barbituric acid derivatives, 55 ; pentobarbital and scopolamine, 
16; rectal ether, 11). In the remaining 1,329 cases, mostb’^ multigravidas, no seda- 
tive drugs were administered. 


Table I. Analysis of Cephalic Positions in the Two Groups 



NO 

DATA 

L.O.A. 

L.O.T. * 

L.O.P. 

R.O.A. 

R.O.T. 

R.O.P. 

BROW 

face 

Group I 
(Spontaneous) 

8 

499 

34 

21 

354 

36 

43 

2 

3 

Group II 1 

(Elective) 


494 

77 

23 j 

315 

4S 

38 

1 j 

1 


Some form of anesthesia was given to 1,881 individuals during the second stage, 
usually as the head was coming over the perineum; in the remaining 115 patients, 
delivery was too rapid to permit anesthetization. In four instances there ivere no 
data. Ethylene was used alone in 1,716 cases, and with ether in 47 ; nitrous oxide 
was given to 19 patients, open ether to 31, chloroform to 34, cyclopropane to 2, and 
local infiltration was employed 32 times. The distribution was approximate!}" the 
same in the two groups and is probably without any real significance in relation to 
the factors studied. 


Table II. Complications op Labor 


group I GROUP n 

(spontaneous) (elective) 

Complications absent 
Complications present 

Intrapartum infection 
Post-partum hemorrhage 
Retained placenta 
Prolapse of cord 
Maternal exhaustion 
Prolapse of arm 


Complications of Lahor . — Table II enumerates the various complications of a or, 
other than the prolongation of parturition beyond thirty hours, in the tno group... 
It will be noted especially that intrapartum infection was approximately vice a 
frequent in Group II as in Group I, presumably because long latent perio ® 
dispose to uterine infection before delivery. On the other hand, there vere pc 
cent more post-partum hemorrhages in Group I than in Group II, a fact or v iic 
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70 

13 

46 

3 

2 

5 

1 


you 

70 

25 

34 

2 

4 

1 
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3. The pregnant Avoman with tuberculosis should receive AAdiatever 
treatment is indicated throughout the period of pregnancy and for as 
long thereafter as necessary. Collapse therapy is Amluable when indi- 
cated. 

4. The offspring of mothers with tuberculosis should have no contact 
Avith the mother as long as her disease is contagious. 

5. Tuberculous foci may appear or extend during or folloAving preg- 
nancy. 
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PREMATURE ELECTIVE RUPTURE OP THE MEMBRANES 

A Comparative Study 

W. C. Keettel, M.D., A. W. Diddle, M.D., and E. D. Plass, M.D., 

Iowa City, Iowa 

(From the Department Obstetrics and Gynecology, University of Iowa) 

I N 1936, Plass and Seiliert^ reported on the results obtained in 681 con- 
secutwe patients in Avhom premature rupture of the membranes had 
been employed as a means for inducing labor, and concluded that this 
procedure offers the safest and most efficient method for inaugurating 
parturition. Since the series included 84 patients Avho presented some 
complication of pregnancy and since no control material Avas utilized, 
the data did not pei’mit a real comparison except in most general terms. 
Because of the apparent good results, and because of the peculiar condi- 
tions in regard to obstetric patients in the University Hospitals, elec- 
tive premature rupture of the membranes has been emploj^ed extensively 
during the intervening period. The present study Avas designed to per- 
mit an accurate comparison between patients Avho had late spontaneous 
rupture of the membranes and those avIio Avere subjected to induction 
of labor by elective early rupture of the bag of Avaters. 

MATERIAL 

One thousand consecutive normal parturient AA^omen Avitli cephalic 
presentations and Aidth later spontaneous rupture of the memliranes con- 
stitute Group I ; Avhile a similar numlier of normal Avomen in Avhom labor 
Avas induced by early elective rupture of the membranes constitute 
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Table IV. Tue E-ELiVTiON op Parity to the Latent Period 


NUJIBER OF 

PREVIOUS 

CHILDREN 

TOTAL 

CASES 

NO data 

LABOR 

LESS 

THAN ONE 

HOUR 

LATENT PERIOD 

LABOR 24 HR. AND UP 

1 TO 5 

6 TO 23 

NUMBER 

PER CENT 

0 

281 

7 

161 

75 

28 

10 

3.5 

1 

215 

4 

131 

50 

24 

6 

2.S 

2 

155 

3 

97 

36 

13 

6 

3.9 

3 to 5 

237 

4 

155 

46 

23 

• 9 

3.S 

6 or more 

112 

0 

71 

17 

16 

8 

7.1 

No data 

— 

— 

— 

— 

— 

— 



Total 

1,000 

IS 

615 

224 

104 

39 

3.9 


The condition of the cervix at the time of rupture of the membranes apparently 
had a definite effect upon the length of the latent period, as might have been 
anticipated. Noneffacement of the canal and the absence of preliminary dilatation 
of the os both predisposed to prolongation of the latent period, but did not invariably 
postpone the onset of labor. In 59 per cent of the women with uneffaced cervices 
and in 60 per cent of those in whom the os was dilated only to admit one finger 
(not more than 2 cm.), the latent period was less than one hour. On the other 
hand, 80 per cent of those with latent periods of twenty-four hours or more had 
uneffaced and undilated cervices. 

The duration of the pregnancy as evidenced by the size of the baby evidently 
influenced the latent period more than any other factor. Among the 39 women 
with latent periods of more than twenty-four hours, there were five children (12. S 
per cent) weighing less than 2,500 Gm., whereas children of this size represented 
only 1.8 per cent of those born to mothers having latent periods of under one hour. 
This relationship was more strikingly shown in a separate series of 130 patients in 
whom labor was induced by this teclmique, because of medical indications, and among 
whom there were 8 latent periods of more than twenty-four hours; three of these 
children weighed less than 2,500 Gm. (37.5 per cent). 

Table V. Duration of Labor in EEmtTioN to Parity 


GROUP 

parity 

TOTAL 

IN 

GROUP 



DURATION OF 

LABOR 



0-3 

HOURS 

3-5 

HOURS 

6-11 

HOURS 

12-17 

HOURS 

18-29 

HOURS 

MORE 
30 B 

NO. 

CASES 

than 

[OURS 

PER 

CENT 

Spontaneous 

0 

308 

10 

38 

mm 

82 

48 


4.2 

Elective 


281 

s 

39 

|m| 

70 

30 


4.6 

Spontaneous 

i 

213 

22 

55 

85 

40 

9 

H 

mm 

Elective 


215 

28 

74 

70 

26 

12 


2.6 

Spontaneous 

ii 

156 

24 

49 

45 

21 

16 



Elective 


155 

22 

54 

52 

IS 

4 

0 


Spontaneous 

iii to V 

217 

41 

63 

68 

24 

16 

5 

2.3 

Elective 


237 

38 

74 

78 

26 

12 

9 

3.S 

Spontaneous 

vi and more 


20 

23 

39 

13 

9 

2 

1.9 

Elective 


112 

19 

32 

32 

14 

7 

8 

7.1 

Spontaneous 

Total 

1000 

117 

228 

354 

ISO 

98 

23 

2.3 

Elective 

Total 

1000 

115 

273 

353 

154 

65 

40 



Duration of Labor . — The total duration of labor (Table V) shows no significant 
difference in the two groups, except that there was a definite increase in the number 
of prolonged parturitions (more than thirty hours) among the parous women in 
Group II. The percentages of prolonged labors in tlie primigravidas (4.2 per cen 
and 4.6 per cent, respectively) were practically identical; but in each division o 
the multigravidas the percentage was appreciably higher, with the difference nios 
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there is no obvious explanation. Prolapse of the cord occurred twice in Group I and 
four times in Group II, but both babies in the former were lost (100 per cent) 
whereas there was only one fetal fatality (25 per cent) in the latter. The only 
maternal death involved a patient in Group I who developed agranulocytosis fol- 
lowing arsphenamine therapy for latent syphilis. 

Special Data on Group II . — The technique of rupturing the membranes was that 
previously describedi except that a small amount of aqueous merthiolate (1:1000) 
or of mercresin (1:1000) was introduced into the vagina prior to puncture of the 
bag of waters. No particular effort was made to “strip” the membranes during 
the procedure. Except in 14 instances, the rupture of the membranes was preceded 
by medical induction (the Watson technique was employed in 978 patients, and 8 
others were given onlj’- castor oil and quinine). In certain cases of prolonged latent 
periods various forms of medication were administered in an attempt to stimulate 
uterine contractions (castor oil and pituitrin, I; castor oil and quinine, 2; quinine, 
5; quinine and pituitrin, 1; pituitrin, 7; and hot soapsuds enema, 1). 


Table III. Height of Presenting Part at Time of Elective Rupture 


Floating 

27 

Fixed above spines 

805 

Engaged, at spines 

134 

Engaged, below spines 

6 

No data 

28 

Total 

1000 


The station of the presenting part at the time of elective rupture is presented in 
Table III. It should be noted that the head was fixed but not engaged in the 
majority of instances, but was floating in only 27 cases. Eft'acement of the cervix 
was complete in 117 cases and partial in 235, while in 618 patients there was no 
retraction (there were no data on 30 cases). The external os was closed in 15 cases, 
but was dilated 1 to 2 cm. in 663 and open 2 to 5 cm. in 284 cases (there were no 
data on 38 patients). In general it is unwise to attempt puncture of the bag of 
waters when the cervix will not easily admit one finger (1 to 2 cm.). 

MATERNAL RESULTS 

Tlie available data were analyzed in conformity with the plan em- 
ployed in the early paper, since it is felt that the factors thOre consid- 
ered are perhaps most important in any attempted evaluation. Informa- 
tion on the relative condition of the cervices after spontaneous and elec- 
tive membrane rupture was not available because of the impossibility 
of carrying out follow-up examinations on a clientele which came from 
all parts of the State. However, the experience gained from routine 
speculum examinations at the time of discharge from the hospital (eight 
to ten days after delivery) tends to confirm the observations of others 
(Schumann^) that “dry labor” does not increase the number or severity 
of cervical lacerations. 

Latent Period . — The period elapsing between the rupture of the membranes and 
the onset of active, strong labor pains w'as less than one hour in 615 patients, in 
many of whom preliminary pains had already appeared as a result of the medical 
induction. In 224 women, the latent period was one to six hours, in 104 it was six 
to twenty-four hours, and in 39, there rvas a delay of more than twenty-four hours 
(no data are available in 18 instances) (Table IV). The longest latent period, 136 
hours, was followed by normal delivery and an afebrile puerperium. In approxi- 
mately 14 per cent of the patients the latent period was longer than six hours; 
parity appears to have no particular significance except in the group with six or 
more previous children, where the percentage is increased by one-half to 21 per cent. 






Table -VIII. Post-Partum Fever in Eelation to Pakitv, Latent Period, and Duration op Labor 
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marked in tllose with the greatest number (six or ' more) of previous children. On 
the other hand, labors of less than twelve hours’ duration were slightly less common 
(77.5 per cent) in Group I than in Group II (79.3 per cent). Such data suggest 
that the birth process ' tends to be either slightly shortened or somewhat prolonged 
i^hen labor is induced electively by premature rupture of the membranes, but give 
no clue as to the factors producing either tendency. 

Method of Delivery . — Parturition was spontaneous in 93 per cent of each group, 
with operative intervention undertaken only for definite indications in the remain- 
ing 7 per cent. Among the primigravidas, the operative incidence, was above the 
average, with 15.9 per cent in Group I and 20.3 per cent in Group II. The inci- 
dence of the various types of operations is specified in Table X. 

Blood Loss . — The average blood loss was 164 c.c. in Group I and 201 c.c. in 
Group II, but there were more patients (46) in the former group who suffered 
more or less severe post-partum hemorrhage (more than 600 c.c. blood loss) as 
against 34 in the latter. This higher incidence of excessive bleeding among the 
Group I patients was apparent irrespective of the duration of labor (Table VI), 
and became increasingly noticeable as the length of parturition increased. 

Table VI. Blood Loss in Relation to Labor 


GROUP 

DURATION 

OP LABOR 

TOTAL IN 

GROUP 


BLOOD 

LOSS 


LESS THAN 
199 C.C. 

200 TO 
599 c.c. 

600 c.c. 

OR MORE 

NO. CASES 

1 PER CENT 

Spontaneous 

0 to 5 

345 

198 

133 

14 


Elective 

hours 

388 

216 

161 

11 

3.8 

Spontaneous 

6 to 17 ■ 

" 534 

253 

259 

22 

4.3 

Elective 

hours 

507 

246 

241 

20 

3.9 

Spontaneous 

More than 

121 

49 

62 

10 

8.2 

Elective 

18 hours - 

. 105 

51 

51 

3 

2.8 

Spontaneous 

Total 

1000 

500 

454 

46 

4.6 

Elective 


1000 

513 

453 

34 

3.4 


Table VII. Blood Loss in Relation to Latent Period* 






BLOOD LOSS 


GROUP 

LATENT 

PERIOD 

TOTAL 

group 

LESS THAN 
199 C.C. 

200 TO 
599 c.c. 

600 

OH 

1 C.C. 

MORE 




NO. CASES 

PER CENT 

Elective 

0 to 1 
hour 

615 

314 

279 

22 

3.6 

Elective 

1 to 6 
hours 

224 

114 

106 

4 

1.8 

Elective 

6 to 24 
hours 

104 

61 

38 

5 

4.7 

Elective 

More than 

24 hours 

39 

18 

19 

2 

5.1 

Elective 

Total 

982 

507 

442 

33 

3.4 


*No data on latent period in 18 cases. 


Prolongation of the latent period in Group II produced some increase in the 
number of post-partum hemorrhages (Table VII) among those who did not respond 
nithin one hour. The lower incidence when the latent period was from one to six 
liours may well be an artifact dependent upon unknown factors. 

Puerperal Morbidity . — The puerperal morbidity rates based upon readings of 
100.4° P. or more at any time during the first ten days of the puerperium with 
temperatures taken every four hours day and night were 25.0 per cent for Group I 
and 25.4 per cent for Group II (Table VIII). One day fevers were present in 141 
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DISCUSSION 

The results obtained in this series of 1000 inductions of labor by pre- 
mature artificial rupture of the membranes largelj'^ confirm our previous 
conclusion that this procedure is both efficient and relatively safe, but 
comparison with an equal number of uninduced labors does not lend 
support to the belief that labors induced in this fashion differ materially 
from those which start spontaneously. Certain apparent advantages 
gained under this type of induced labor are counterbalanced by other 
evident risks which appear to be connected directly with the technique 
employed. 

Intrapartum infections and prolapses of the cord and arm ivere tivice 
as frequent in the induced series, and this increase may probably be 
attributed directly to the procedure. On the other hand the reduced 
number of post-partum hemoridiages in Oroup II can scarcely be ascribed 
to any protective action of the induction technique, since the average 
blood loss among the entire group of patients was somewhat greater than 
in Group I and was increased by extension of the latent period beyond 
six hours. 

The effect of early membrane rupture on the duration of labor is not 
clear-cut and the statistical results are hard to interpret, since there 
seems to be a tendency both toward shorter average labors and for an 
increase in the number of unusually prolonged parturitions. Among the 
primigravidas, the total duration of labor was less than twelve hours in 
53.6 and in 59.8 per cent, respectively, in Groups I and II, but there 
was a slightly higher percentage of prolonged labors (4.6 per cent) in 
Group II than in Group I. On the other hand, 77.2 per cent and 79.7 
per cent of the multigravidous labors were completed in less than twelve 
hours in Group I and II, respectively; whereas labors of more than 
thirty hours’ duration were more than two and one-half times as com- 
mon (3.7 per cent) in Group II as in Group I (1.4 per cent), a fact 
which does not correlate with the lower incidence of post-partum hemor- 
rhage in the former. 

The fact that 25 per cent of the patients in each group had post- 
Iiartum temperature elevations to 100.4° F. or above may seem excessive, 
but it must be recalled that tempei’atures were taken every four hours 
day and night and that one-half to two-thirds of these fevers were with- 
out clinical significance, in that they disappeared spontaneously in less 
than twenty-four hours. The incidence of true puerperal morbidity, as 
represented by the presence of fever for more than one day, was slightly 
higher in the induced series, and may be explained by the inevitable 
vaginal manipulations. There were, however, no serious infections and 
persistent fevers were practically as common in one group as in the other. 

The lower fetal death rate in the induced group has already been ex- 
plained on the basis of the smaller number of premature inf ants inci- 
dent to the method of selecting patients for induction. It is interesting 
that only one infant was lost because of prolapsed cord in Group II as 
against two in Group I ; obviously this is merely a coincidence. The 
data suggest that intracranial hemorrhage is less frequent among matiu’c 
infants when the membranes are allowed to rupture spontaneously, but 
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patients in Group I, leaving a true morbidity rate of 10.9 per cent, and in 120 pa- 
tients in Group II, making an actual morbidity rate of 13.4 per cent. Twelve pa- 
tients (1.2 per cent) in Group I and 15 (1.5 per cent) in Group II bad fevers which 
persisted for seven days or longer. None of the infections threatened life and there 
was only one death in the 2,000 cases, as already mentioned. Primiparity, prolonga- 
tion of the latent period, and prolonged labor were associated with definite in- 
crease in the incidence of febrile reactions. 

Fetal Fesults . — There were 13 (1.3 per cent) stillbirths and 12 (1.2 per cent) 
neonatal deaths, for a total fetal mortality of 2.5 per cent in Group I, as against 
11 (1.1 per cent) stillbirths and 7 (0.7 per cent) neonatal deaths for a total fetal 
loss of 1.8 per cent in Group II (Table IX). Such data, however, offer an inac- 
curate means of comparison, since Group I contained 51 babies weighing less than 
2,500 Gm., whereas there were only 20 such premature infants in Group II, where 
every effort was made to insure the maturity of the child before proceeding to the 
induction. There were 5 stillbirths and 9 neonatal deatlis among the prematures in 
Group T, a total mortality of 27.4 per cent, as against 2 stillbirths and 1 neonatal 
death among the premature children in Group II, a total loss of 15 per cent. 

Considering only the mature infants, there was a mortality rate of 1.1 per cent in 
Group I and of 1.5 per cent in Group II, the difference being largely explained by 
the higher incidence (5 to 2) of intracranial hemorrhage and the lower frequency 
of congenital malformation (2 to 3) in Group II as compared with Group I. 

In Group I there were two cases of prolapsed cord, both in vertex presentations, 
when delivery was effected by midforceps and resulted in stillborn children. One 
prolapsed arm was treated witliout radical intervention and the child survived. 
Group II showed four prolapsed cords and an equal number of prolapsed arms. 
Two patients with funic prolapse were delivered by podalic version and extraction 
and 2 by forceps; the single fetal death occurred during forceps delivery. Among 
the 4 prolapsed arms, 2 were delivered by version and extraction, 1 by forceps and 
1 spontaneously. The lone fatality occurred in 1 of the patients delivered by 
version. In each group, there were 2 fetal deaths associated with prolapse of the 
cord or an extremity, even though these complications were almost three times as 
common in patients subjected to elective rupture of the membranes. 

In Group II, the fetal risk increased from O.S per cent (5 among 615) in those 
with a latent period of less than one hour to 11.3 per cent (4 among 39) when the 
onset of labor was delayed more than twenty-four hours. 

In both groups, prolongation of the birth process was associated with an in- 
creased fetal fatality rate. When delivery occurred within six hours of the onset 
of labor, the mortality rates were 2.0 per cent in Group I and O.S per cent in 
Group II; with labors lasting six to eighteen hours, the values were 3.1 per cent and 
1.9 per cent; and when delivery occurred only after more than eighteen hours, the 
rates were 5.0 and 5.8 per cent, respectively. 

Among primigravidas the fetal loss was higher (Group I, 3.9 per cent; Group II, 
2.1 per cent) than in those women who liad previously borne one or more children 
(Group I, 1.9 per cent; Group II, 1.7 per cent). 


Table X. Method op Deuveky in Relation to Pate of Child 


method of 

DELIVERY 

DISCHARGED 

ALIVE 

STILLBIRTHS 

neonatal 

, DEATHS 

TOTALS 

Series I 

i 




Spontaneous 

912 

9 

9 

9.30 

Low forceps 

58 

0 

O 

O 

61 

Midforceps 

4 

2 

0 

(i 

Version 

1 

1 

0 


Craniotomy 

0 

1 

0 

I 

Series II 





Spontaneous 

915 

9 

7 

9.31 

Low forceps 

58 

1 

0 

39 

Midforceps 

5 

1 

0 

6 

Version 

3 

1 

0 

4 ‘ 
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gestation. They state that "it is not an undul 3 ' dangerous procedure,” and that 
“the finding of intact decidua "without chorionic villi is strong presumptive 
evidence of extrauterine pregnancj'. The absence of decidual reaction is not 
reliable evidence against ectopic pregnancj'.” Thej- found, as did others before 
them, that the presence or absence of decidua is determined by the duration of the 
uterine bleeding. In our series we find that not only tlie duration, but also the 
amount of bleeding, is an important factor. 

Siddall and Jarvis charted the relationship of the duration of the bleeding 
to the presence or absence of decidua, and thej' collected other reports from 
the literature. In Table I we have added our own findings to those charted by 
Siddall and Jarvis. Judging bj' the small number of cases reported, curettage 
is not frequentlj^ emplojmd in ectopic pregnancy. Siddall found uterine decidua 
in everj^ case in which the bleeding, irrespective of the amount, lasted ten days 
or less. In our series of 32 cases there are 5 patients that bled ten daj-s or less 
(including 2 who had no historj' of bleeding), and all 5 showed decidua in the 
uterus. Three patients bled for two weeks, and two of these showed decidua. 


Table I. Six Series of Extrauterine Pregnancies Showing Incidence of Decidua 
According to Onset of Abnormal Bleeding Before Endometrium Was 
Obtained (Adapted From Siddall and Jarvis) 


ONSET OF ABNORMAL 
BLEEDING BEFORE 
SPECIMEN WAS 
SECURED 

i 

SERIES 

j 

CASES 

DECIDUA 

PERCENTAGE 

None to one week 

Sampson 

Geist and Matus 
Moritz and Douglas 
Boerner 

Siddall and Jarvis 
Bellevue Hospital 

2 

11 

12 

11 

7 

4 

2 

10 

2 

10 

7 

4 

100.0 

90.9 

16.7 

90.9 

100.0 

100.0 

Total 

47 

35 

74.5 

Eight daj's to two 
weeks 

Sampson 

Geist and Matus 
Moritz and Douglas 
Boerner 

Siddall and Jarvis 
Bellevue Hospital 

3 

12 

11 

4 

8 

4 

1 

7 

2 

1 

G 

3 

33.3 

58.3 

18.2 

25.0 . 

75.0 

75.0 

Total 

42 


47.0 

Fifteen daj'S to three 
weeks 

Sampson 

Geist and Matus 
Moritz and Douglas 
Boerner 

Siddall and Jarvis 
Bellevue Hospital 

1 

6 

6 

7 

3 

5 

0 

2 

1 

2 

2 

4 

00.0 

33.3 

16.7 

28.6 

66.7 

80.0 

Total 

28 

11 

39.3 

Twenty- two days to 
four weeks 

Sampson 

Geist and Matus 
Moritz and Douglas 
Boerner 

Siddall and Jarvis 
Bellevue Hospital 

8 

4 

12 

4 

8 

6 

2 

2 

1 

1 

3 

0 

25.0 

50.0 

8.3 

25.0 

37.5 

00.0 

Total 

42 

9 

21.4 

Twent 3 ’-nine da3’S to 
twelve weeks 

Sampson 

Geist and Matus 
Moritz and Douglas 
Boerner 

Siddall and Jarvis 
Bellevue Hospital 

11 

6 

12 

4 

12 

13 

0 

2 

9 

0 

4 

O 

O 

00.0 

33.3 

16.7 

00.0 

33.3 

23.1 

Total 

58 

11 

18.9 

All cases 

217 

86 

39.6 
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the size of the series does not permit such a conclusion, since several of 
the children were not subjected to autops3^ 

CONCLUSIONS 

The induction of labor by premature artificial rupture of the mem- 
branes does not significantly alter the birth process or affect the prog- 
nosis for the mother or her child. 
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CORRELATION OP FRIEDMAN TEST AND PHASE OP 
ENDOMETRIUM IN ECTOPIC PREGNANCY 

Myron E. Goldblatt, M.D., P.A.C.S., and Harold A. Schwartz, 
A.B., M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New Yorlc University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third 
[Nexo Yorh University] Sxtrgical Division, Bellevue Hospital) 

T he diagnosis of a recently ruptured ectopic gestation with pro- 
fuse intra-abdominal hemorrhage is usually not difficult. It is the 
unruptured extrauterine pregnancy or one with slight or recurrent 
internal bleeding that taxes one’s diagnostic acumen. Here the his- 
tory, physical examination, and routine laboratory procedures are fre- 
quently inadequate to establish the diagnosis. These findings must 
often be supplemented by the Aschheim -Zondek test (or Friedman 
modification), uterine curettage, peritoneoscopy, cul-de-sac aspiration, 
posterior colpotomy, and occasionally an exploratory laparotomy. One 
should resort to any feasible and practical test or procedure in order 
to aAmid an unnecessary abdominal operation. With these facts in 
mind, the writers believed that it would be of value to study the type 
of endometrium, the result of the Friedman test, the condition of the 
placental tissue of the excised salpinx, and the correlation of the data 
thus obtained with the clinical picture. 

For the purpose of this study, the cases of patients Avith ectopic 
pregnancy entering the Gynecologic Seiwice of the Bellevue Hospital 
from June, 1934, to December, 1939, inclusive, Avere revieAved. At 
Bellevue Hospital extrauterine pregnancy is not an uncommon find- 
ing, and during this five-and-one-half-year period there Avere 193 such 
diagnoses, confirmed by operation. Because, hoAveAmr, many of these 
patients presented the picture of hemorrhagic shock and required as 
short a surgical procedure as possible, and because curettage as a diag- 
nostic aid in ectopic pregnancy Avas seldom used until relatively re- 
cently, all the desired data could be secured on only 32 patients. It is 
from these 32 cases Avith complete data that our information Avas ob- 
tained (see Table II). 

Siddall and Jarvis in a review of 38 cases from the Harper Ho.spital at Detroit 
concluded that uterine curettage is very valuable as a diagnostic aid in ectopic 
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not be influenced in the use of terms. Two patients had no history of bleeding, 17 
bled scantily, and 13 bled moderate^ or profuselj-. Both of those with no bleed- 
ing had decidua. The 17 with scanty bleeding bled from one day to twelve weeks, 
and 12 (63 per cent) of these had decidua; adding the two with no bleeding to 
this series, 14 of the 19 patients (74 per cent) with scanty or no bleeding, irrespec- 
tive of the duration of the bleeding, had decidua. The 13 patients with moderate 
or profuse bleeding bled from two to ten weeks, and only 2 (15 per cent) had 
decidua. Of these two, one bled moderately for three weeks and one profusely 
for three weeks, both thus bleeding a relatively short period of time. 

As mentioned earlier, of 19 patients that bled longer than three weeks, only 
3 had decidua. In all three the bleeding was only scanty in amount (see Table 
II). Hence, no patient who bled more than scantity for more than a period of 
three weeks still showed decidua. It appears therefore that any patient with an 
ectopic pregnanc 3 ’- who bleeds onty scantily, regardless of the duration of the 
bleeding, may still have decidua, but with a decreased expectancj* for decidua, 
as the duration of the bleeding increases; and that anj^ patient who bleeds 
moderatety or profusety for more than three weeks is extremely' likely not to 
have decidua. The expectancy' of decidua appears to be inversely' proportional to 
the total amount of blood lost per vaginam, the less the blood loss, the greater 
the chance for decidua being present. Consequently', a patient that bleeds 
scantily for a certain duration of time is much more likely' to have decidua than 
is the patient who bleeds moderately or profusely' for the same period of time. 

Of the 32 ectopic pregnancies studied, 24 had a positive and 8 a negative Fried- 
man test. No patient with a negative Friedman test had decidua. No patient with 
decidua had a negative Friedman test. IVliile the presence of decidua required a 
positive Friedman reaction in every' case, a positive Friedman test did not guarantee 
the presence of decidua. Of the 24 patients with positive Friedman, 14 had decidua 
and 10 did not. According to an earlier conclusion, in the 10 cases ^vithout decidua 
one would expect either a long period of scanty or more bleeding, or a relatively 
short period with moderate or profuse bleeding. This is true except for one 
patient who bled for two weeks and onty scantity (Case 15 of Table II); of the 
remaining 9 patients without decidua, 8 bled four weeks or longer, and one bled 
moderatety for three weeks. Here again one sees the importance of the amount 
as well as the duration of bleeding in predicting the presence or absence of 
uterine decidua. 

An attempt was made, by microscopic examination of the Fallopian 
tube, to correlate the state of degeneration or preservation of the 
placental tissue in the tube with the actual Friedman test. The au- 
thors do not agree with Kaplun, who states that there is no parallelism 
between the morphologic activity of the trophpblast and the outcome 
of the Asehheim-Zondek reaction. For the purpose of this study, the 
placental tissue was graded according to its degree of degeneration as 
0, slight, moderate, and marked degeneration (see Table II). The 
actual result of the Friedman test was not known at the time of the 
grading of the degree of degeneration and the recording of the prob- 
able result of the rabbit test. 

In the cases designated a 0 placental degeneration, the placental 
tissue was in perfect condition; the villi showed no fibrosis, and they 
contained blood vessels which contained erythrocytes. In these pa- 
tients it was felt that the Friedman test should be positive. Theie 
were 7 such patients. In all 7 the actual Friedman test was positive. 
In only 4, however, was decidua present in the uterus, the 
uteri containing a proliferating endometrium; In one case deei ua 
was present on the surface of the ovary even though it was absent m 
side the uterus (see Fig. 1, A, B, C). 
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Thus, of 8 cases that bled two weeks or less, 7 (85 per cent) had uterine decidua. 
Five patients bled from two to three weeks, and 4 (80 per cent) showed decidua. 
Of 6 patients that bled three to four weeks none showed decidua, but of 19 
patients who bled four to twelve weeks, inclusive, 3 (16 per cent) contained 
decidua. Expressing these facts in another way, of 13 patients who bled three 
weeks or less, 11 (85 per cent) showed decidua, and of 19 patients who bled 
from twentj^-two days to twelve weeks, onl3" 3 (16 per cent) had decidua. 

Of the 32 cases studied, 14 had decidua. Of the 14 with decidua all bled onl^’ 
scantilj^ or not at all, except for one. This one bled moderatel.y for three w'eeks. 
Another patient, however, bled scantilj" for twelve weeks, and the uterus still 
contained decidua. No other patient of the 32 bled this long. Hence, it im- 
mediately appears that the amount of uterine bleeding, as well as the duration, is 
important in predicting the presence or absence of uterine decidua in ectopic 
pregnancJ^ 

For the purpose of this paper, the amount of bleeding was described as scanty 
(including spotting), moderate, or profuse. Natural!}', these terms are relative, 
but they were charted before the study of the endometrium was made and were 
never again seen until this paper was in preparation, so that the authors could 

Table II. Bellevue Hospital Cases op Ectopic Pregnancy Showing Eelation- 
SHip Between Duration and Amount of Vaginal Bleeding, Type of 
Endometrium, Eesult of Friedman Test and Degree op Degeneration 

of Placental Tissue 


no. 

LAST 

menstrual 

PERIOD. 

WEEKS be- 
fore speci- 
men WAS 

OBTAINED 

ONSET OP 
VAGINAL 
BLEEDING. 
WEEKS be- 
fore SPECI- 
MEN WAS 
obtained 

TYPE OF 

BLEEDING. 

SCANT, 

MODERATE 

OR PROFUSE 

endometrium. 

PHASE 

FRIEDMAN 

TEST 

RESULT 

PLACENTAL 

TISSUE. 

DEGREE OF 

DEGENERA- 

TION 

1 


0 

0 

Decidua 

Positive 

Slight 

2 


0 

0 

Decidua 

Positive 

None 

3 


l/f 

Scant 

Decidua 

Positive 

Slight 

4 

8 

% 

Scant 

Decidua 

Positive 

Slight 

5 

8 

1% 

Scant 

Decidua 

Positive 

None 

6 

6 

2 

Scant 

Decidua 

Positive 

Slight 

7 

3 

2 

Scant 

Decidua 

Positive 

Slight 

S 

4 

3 

Scant 

Decidua 

Positive 

None 

9 

8 

3 

Scant 

Decidua 

Positive 

Slight 

10 

13 

3 

Moderate 

Decidua 

Positive 

Insufficient 

11 

11 

3 

Profuse 

Decidua 

Positive 

Slight 

12 

11 

6 

Scant 

Decidua 

Positive 

Slight 

13 

8 

S 

Scant 

Decidua 

Positive 

None 

14 

12 

12 

Scant 

Decidua 

Positive 

Slight 

15 

8 

2 

Scant 

Proliferating 

Positive 

Slight 

16 

3 

3 

Moderate 

Proliferating 

Positive 


17 

4 

4 

Moderate 

Proliferating 

Negative 


18 

8 

4 

Moderate 

Proliferating 

Positive 


19 

8 

4 

Moderate 

Proliferating 

Positive 

Slight 

20 

9 

4 

Moderate 

Proliferating 

Positive 

None 

21 

11 

4 

Profuse 

Proliferating 

Negative 

Moderate 

22 


5 

Scant 

Proliferating 

Positive 

Slight 

23 


6 

Scant 

Proliferating 

Negative 

Moderate 

24 


7 

Scant 

Proliferating 

Positive 

None 

25 


7 

Moderate 

Proliferating 

Positive 

Marked 

26 


8 

Moderate 

Proliferating 

Positive 

Moderate 

27 

9 

9 

Scant 

Proliferating 

Negative 

Marked 

28 

13 

10 

Moderate 

Proliferating 

Negative 

Marked 

29 

8 

4 

Scant 

Secretory 

Positive 

Slight 

30 

9 

6 

Scant 

Secretory 

Negative 

Moderate 

31 

10 

6 

Moderate 

Secretory 

Negative 

Marked 

32 

10 

6 

Moderate 

Secretory 

Negative 

Marked 
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In the eases designated as slight placental degeneration, many 
chorionic villi were perfectly preserved or sliglitly iibrotie, while 
others were markedly degenerated. Here it Avas felt that the Fried- 
man test should he positive. There were 15 such patients, and the 








Fig. 2A. 


Fig. 2B. 


Fig. 2A . — A combination of well-preserved and markedly degenerated placental 
tissue. For the purpose of our classification this was considered “slight” degeneration 
and was almost always associated with a positive Friedman test and usually with 
uterine decidua. 

Fig. 2B . — Uterine decidua in ectopic pregnancy, obtained by curettage. Same 
patient as Fig. 2, A. Decidua was never present in the uterus if the placental tissue 
was more than “slightly" degenerated. 
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Fig. 3. — Markedly degenerated chorionic villi in the Fallopian ^ ^ 

casional small island of well-preserv^ed syncytial and Langhans cells. In our < 
tion this degeneration was considered “moderate’' in amount. In such cases 
lieved that the Friedman test cannot be safely predicted. It was negat > 
in three out of four such cases. Decidua was always absent with mis a b 
placental degeneration. 
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several weelis. Had more microscopic sections through the placental 
tissue been taken, we believe that our results might have been even more 
accurate. At any rate, our results indicate a close but not perfect rela- 
tionship between the state of preservation of the chorionic tissue and the 
outcome of the Friedman test. 

As already noted, the state of preservation of the placental tissue 
is not always directly related to the presence of uterine decidua. 
Morj)hologieally perfect placental tissue may be present in the Fal- 
lopian tube, and yet decidua may be absent in the uterus, even though 
decidua be present on the surface of the ovary. On the other hand, 
uterine decidua may persist in spite of the fact that many chorionic 
villi may be degenerated. Whenever, in our series, all of the tubal 
placental tissue was markedly degenerated, uterine decidua was al- 
ways absent. Long ago Watson showed that the death of the embryo 
is followed by degeneration of the placenta. It is believed that a de- 
crease in the production of the chorionic and corpus luteum hormones 
causes the degeneration of the decidua and its expulsion from the 
uterus, and no doubt this is true. There must, however, be other fac- 
tors involved in order to explain the discrepancy that maj'’ exist be- 
tween the state of preservation of the placental tissue in the tube 
and the presence or absence of decidua in the uterus. Among these 
factors may be included : the suddenness or rapidity with which the 
placental tissue degenerates or becomes isolated by clot and fibrin 
from the maternal circulation. It is also conceivable that a hyper- 
irritable uterus might expel a decidual cast without any apprecialile 
degeneration of placental tissue while a utex’us of lower sensitivity 
might require considerable degeneration of placental tissue before the 
decidua disappears. 

In the three patients with perfect chorionic villi and no uterine 
decidua, one might wonder whether the decidua actually developed. 
Judging, however, by the relatively excessive amount of bleeding per 
vaginam, the decidua probably had been present and had been ex- 
truded from the uterus. Moritz and Douglas reported 6 cases without 
decidua in which there was no history of bleeding or desquamation 
from the vagina, but we have seen no such cases, and their occurrence, 
though possible, must be exceedingly rare. 

Of the 32 cases studied, 3 patients were operated upon on the day of admission 
and 8 "within one week; 17 were observed from one to two weeks, and 4 from wo 
to nine weeks before operation was performed. Although there is no expectan 
treatment for ectopic pregnane,', if the diagnosis is established, it would never 
theless appear that the degenerative type of extrauterine gestation can e 
observed in the hospital with comparative safety for a reasonable period o 
imtil the diagnosis is made. For there were no deaths in this series, an no 
serious sequelae followed even prolonged observations. All 32 patients were 
discharged within fifteen da 3 's after operation except for one who develope a 
rather superficial wound infection and remained in the hospital an addi lona 
week. We agree with Siddall and Jarvis that a proper curettage in ectopic preg 
nancy is not deleterious. 
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Friedman test was actually positive in 14. In 10 the uterus con- 
tained decidua while in 5 it was absent (see Fig. 2, A, B). 

Those placental tissues designated as marked degeneration consisted 
chiefly of shadow villi. With this degree of degeneration it was felt 
that the Friedman test should be negative. There were 5 such cases. 
In 4 the actual Friedman test was negative. In none of the 5 patients 
was decidua present in the uterus (see Fig. 4, 5). 



Fig. 4A. Fig. IB. 

Fig. 4A. — Markedly degenerated shadow villi in the Failopian tube with no evidence 
of active chorionic cells. Such placental tissue was considered “niarkedly’’ degenerated. 
In these cases it is felt that the Friedman test .should be negative, and this was true 
in four out of five patients. AVlien the tubal placental tissue was '“markedly” de- 
generated, decidua was always absent in the uterus. In this patient the endometrium 
was in the early secretory stage. 

Fig. 4B. — Early secretory endometrium. Same patient as Fig. 4A. Proliferating 
endometrium was more commonly found than secretory in the presence of degenerating 
ectopic pregnancies. The presence or absence of uterine decidua is related to the 
amount of blood lost per vaginam, the greater the blood los-s, the less the chance for 
decidua to be present. 

In the placental tissue designated as moderately degenerated, the 
chorionic villi were in a stage of degeneration between those desig- 
nated as slightly and those designated as markedly degenerated. Here, 
for the most part, the chorionic villi Avere markedly degenerated, but 
there were occasional small groups of syncytial or Langhans cells that 
appeared viable. In this group of cases, the expected Friedman test 
was recorded as doubtful, for it was felt that a reasonablj^ accurate pre- 
diction on the outcome of the biologic reaction could not be made. There 
were 4 such cases. In 3 the actual Friedman test was negative and in 
one positive. In all 4, decidua was absent in the uterus (see Fig. 3). 

In all of the cases except two, the Friedman test ivas performed ivitliin 
a few days prior to operation; in these 2 cases (Cases 28 and 30 in 
Table II) misled by a negative Friedman test, laparotomy was delayed 
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SUMMARY 


1. Thirty-two eases of ectopic pregnancy with complete clinical 
and laboratory findings are analyzed with regard to the findings on 
curettage, the result of the Friedman test, the microscopic examination 
of the removed tube, and the clinical picture. 

2. Any patient with an ectopic pregnancy who bleeds scantily, even 
for many weeks, may still have utei-ine decidua, but with a decreased 
decidual expectancy as the duration of the bleeding increases. If the 
bleeding has been moderate or profuse for more than three Aveeks, 
decidua is extremely likely to be absent. The probable presence of 
uterine decidua is iiwersely proportional to the total amount of hlood 
lost per A’-aginam, the less the blood loss, the greater the chance for 
decidua to be present. 

3. No patient Avitli a negatiAm Friedman test had uterine decidua 
at the time of curettage. No iiatient Avith uterine decidua had a 
negative Friedman test. 

4. There is a close but not pei'fect relationship betAveen the result 
of the Finedman test and the state of preservation of the chorionic 
villi. 

5. Occasionallj^ one finds morphologically perfect placental tissue in 
the Fallopian tube, a posith^e Friedman test, and an absence of decidua 
in the uterus. Such patients ahvays had a history of prolonged or 
profuse bleeding per vaginani. 

6. Factors other than placental degeneration are probably impor- 
tant in causing decidual degeneration and expulsion. Among such 
factors may be the suddenness of placental degeneration, and the 
sensitiAuty and irritability of the decidua or myometrium. 

7. In a Avell-regulated hospital, a suspected case of ectopic preg- 
nancy Avitliout acute symptoms may be obserAmd Avith comparative 
safety for rather prolonged periods of time until the diagnosis is made. 
SeAmiiteen patients Avere obseiwed from one to two Aveeks and 4 pa- 
tients still longer, Avithout serious sequelae. 

8. If Avhile under obseiwation for seA’^eral days or longer the iiatient s 
course has been febrile, the uterus appears less likely to eontani 
decidua than if the temperature had remained normal. 

9. In cases of suspected old ectopic pregnancy Avhere the Friedman 
test is negative, aspiration of the cul-de-sac may confirm the diagnosis. 
Here curettage Avould reveal no decidua, but may neA'ertheless be in- 
dicated to rule out the presence of an old incomplete abortion oi 
placental polyp. 
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Tlie admission temperature is of no value in iiredieting the presence 
or absence of decidua in ectopic pregnancy. 

On admission 23 patients had a normal temperature and 10 of them had decidua 
at the time of curettage, an incidence of 43.5 per cent. Nine patients had an 
admission temperature of 100° to 102° F., and 4 of these had decidua, an incidence 
of 44.4 per cent. If, however, a patient is observed for a period of five or more 
days, it appears from a small series of cases that the presence of a persistentlj' 
normal temperature is a slight point in favor for, and fever a point against, the 
finding of decidua. Of 14 patients with a normal temperature during such a period 
of observation, 6 (43 per cent) had decidua, whereas of 9 nuth a fever up to 101° 
only 2 (22 per cent) showed decidua. 

Of the 32 patients studied onlj'^ 8 had 400 c.e. or more blood in the peritoneal 
cavity at the time of operation. In six of these the correct diagnosis was made 
within a week and laparotomy promptly- performed. These constitute the more 
acute ectopics of this series, and four of them were interstitial pregnancies. In 
two patients with 400 c.c. or more blood in the peritoneal cavity, the correct 
diagnosis was missed, due chiefly to reliance on a negative Friedman test, one 
patient being observed in the hospital for four weeks and one for nine weeks 
before operation was performed. In these two patients aspiration of the cul-de-sac 
might have established the diagnosis and shortened the period of observation. 
Where an ectopic gestation is strongly suspected, even in the presence of a nega- 
tive Friedman test, aspiration of the cul-de-sac would appear to be indicated. 
In such cases with a negative Friedman, curettage would show no decidua, but 
nevertheless might be of value to rule out an old incomplete abortion or placental 
polyp. 

Studies were also made of the leucocytic count of the blood and of 
the erythrocytic sedimentation rate. Thej’- were absolutely of no value 
in predicting the state of degeneration of the placental tissue, the out- 
come of the Friedman test, or the presence or absence of decidua. 

It is often stated that a previous attack of salpingitis predisposes 
to the occurrence of an ectopic pregnancy. Microscopic examination 
of the tube containing the gestation is often of disputed value in prov- 
ing the presence or absence of a previous infection in that tube, due 
to the distortion of the plicae and leucocytic infiltration that may 
accompany a tubal pregnancy. In our series, however, laparotomy re- 
vealed in 20 of the 32 patients incontestable gross evidence of a pre- 
vious inflammation of the tube not containing the pregnancy, such 
evidence being clubbing of the tube, closure of the fimbriated extrem- 
ity, or marked peritoneal adhesions about the tube. Four patients 
of the series had had a previous tubal pregnancy on the opposite 
side with the removal of the involved salpinx. 

The simultaneous occurrence of a tubal and intrauterine gestation 
has often been reported. In one of our cases of ampullary tubal preg- 
nancy Avith internal rupture, chorionic villi Avere found in the uterine 
cavity as Avell as in the salpinx. In this particular case, Ave do not 
belieA’^e that tAvo pregnancies existed but that chorionic Aulli Avere ex- 
truded from the tubal lumen into the uterine cavity, for the placental 
tissue in the uterus appears entirely unrelated and unattached to the 
decidua. Regardless of the explanation, it should be remembered that 
A'ery occasionally placental tissue can exist simultaneously in both the 
tubal and uterine lumina. 
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VAGINAL SJIEARS 

The vaginal smears were prepared according to the method described in 
previous communications.^. 20 in 15 patients there was evidence of a moderate 
estrogen deficiency in the vaginal smear, as manifested by the presence of a few 
small deep "atrophy" epithelial cells and leucocytes. In 11 patients the vaginal 
smears exhibited many "atrophy” epithelial cells and leucocytes, indicative of 
an advanced estrogen deficiency (Fig. 1). The vaginal smears of the remaining 
19 patients fell into the borderline group and could not be classified definitely 
as showdng estrogen deficiency or evidence of full estrogen effect. 



Fig. 1. Fig. 2. 

Fig. 1. — Case L. W. (Aged 53 years; four years postmenopause.) Preliminary 
smear indicative of advanced estrogen deficiency. Note "atrophy” cells and leucocytes. 

Fig. 2. — Case L. W. Vaginal smear following the administration of 5 mg. of stil- 
bestrol over a period of four days. Note the large, squamous cells with indistinct 
small nuclei and absence of leucocytes and "atrophy” cells. 

Signs of an estrogenic effect, characterized by the increase in size and number 
of the large, squamous, epithelial cells and a diminution in the number of leuco- 
cytes and deep "atrophy” cells, w'ere noted as early as four days followung the 
administration of stilbestrol. Doses of 5 to 10 mg., given over a period of four 
to ten days, wmre sufficient to induce a full estrogenic smear characterized by 
the absence of leucocytes and deep “atrophy” cells (Fig. 2) and the pre- 
dominance of large squamous cells with v^ery small nuclei. Smears indicative 
of a full estrogenic effect persisted while stilbestrol was being administered. Fol- 
lowing the discontinuation of treatment, the vaginal smears began to show signs 
of regression to their former deficiency state within fifteen to twenty daj'.s. 

VAGINAL MUCOSA 

Vaginal biopsy studies were made on a group of 11 biopsies t.aken from 5 
different patients. In each case, definite morphologic changes, indicative o a 
strong estrogen effect, were induced following the administration of stilbestro . 
Fig. 3 shows a preliminarj'^ vaginal biopsiq obtained from Case S. E., characterize 
by a narrow' epithelial laj-er, consisting cbieBy of a basilar zone (5 to 6 ce 
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U. .1. Salmon. S. 11. (Jkist, anp E. T. ^YAI/^EI;, M.D., 

Nkw Yokk. X. Y. 

(I'rov] thi Oynt foloiiica} i^ervivt inn/ t/n lAi/ionitnrii s of tlir Mount Sinai IlospHal ) 

I X’ 193S. Dodds iind his co-worki-i-s'- - roporlcd the .synthesis of 
4:4' dihydroxy-a d’l-diethyl .stilhene. a eonijnnind unrelated chem- 
ically to natural eslro<jens which, however, ])ossesscs e.strogcnic prop- 
erties. The following year, numerons clinical reports'’"'"' at- 
tested to the fact that, in the human being, stilhostrol was capable 
of relieving menopausal .symptoms. However, a number of the patients 
develoi)ed toxic .symjitoms. the incidence of which seemed to A'ary 
considerably in the various series of cases re])orted. In a preliminary 
rei)ort," presented before the Xcw York State ^fedical Society, in 
Ai)ril. 1930. we stated that the high incidence of toxic symptoms, 
which accompany the use of slilbe.strol. constituted a serious objection 
to its use clinically. In this communication, we wish to rei)ort in 
detail the re.sults of our further ex])erienee with stilbestrol, supple- 
mented by mori)hologic studies of the endometrium, vaginal mucosa, 
and gonadotro])ic hormone assays. 


MATERIAI. 

Tliis .*itU(]y \vii.« <-oiiihii-tr-il on si group of -J;") ])!ili('nls and indudos tlio series 
reported in tlie ])reliniinary coinnniniealion. The patients varied in age from 24 
to 72 years. Tlie duration of tlie menopause varied from si.x months to nineteen 
years. There were 22 simntaneous po.st menopausal patients, 9 surgical castrates, 
0 x-ray castrates, and S (latients who were still menstruating hut who had meno- 
pausal .symi)toms. The symptoms varied considerably in nature aJid intensity. 
The most common symiitom was flushes, which were present, in patients. The 
other symptoms noted were headache in 7; vaginal pruritus in 7; vertigo in S; 
weakness in (i; arthralgias in 4; urinary sym])loms in 2; insomnia in 3; and 
vaginitis and dyspareunia in 2. 


DOSAGE 

Diethyl stilbestrol' was administered orally and intramuscularly in varying 
doses. The oral dose varied from 0.3 nig. to 0 mg. daily, and the intramuscular 
dose varied from ] to ii mg., given from 1 to 3 times weekly. The total dosage 
varied from 7 mg. to 424 mg. The patient who received the largest total dose was 
treated over a jieriod of five months. The longest duration of treatment was nine 
months in one patient who received a total of 177 mg. 

In the evaluation of the eflicacy of stilbestrol as a therapeutic agent, it was 
felt desirable to employ objective criteria of its action in addition to clinical evi- 
dence of improvement. The objective criteria employed were: vaginal smears, 
vaginal biopsic.s, endometrial biopsies and gonadotropic hormone studies. 

•For tlie stilbestrol u.sed in this inve.sUfration, wo arc inrlcbted to Mr. .T. Hutchinson. 
Ayerst, McKenna and Harrison, Rou.se.s Point, N. Y. .and to Dr. .1. A. Morrell, E. R. 
Squibb and Sons, New York City. 


243 



246 


AMERIC^ViSi JOURNAL, OF OBSTETRICS AND GYNECOLOGl' 


recurred. In no instance ■was tlie bleeding sufficiently severe to be of serious 
consequence. Nevertbeless, tlie stilbestrol -u’as usuallj- discontinued ■with the on- 
set of bleeding. 

In most cases, the bleeding occurred during the period of stilbestrol administra- 
tion. There is apparentlj' a mde variation in the dosage necessary to induce uterine 
bleeding. In this series, as noted above, the dose varied from 20 mg. to 22S mg. and, 
in other patients, doses of comparable and larger magnitude did not induce uterine 
bleeding. 



Fig. 5. — Case S. E. Preliminarj- atrophic endometrium. 



Fig. e.— Case S. R. Endometrial biopsy following 20 mg. of stilbestrol. intramuscularlj 
showing slight proliferative changes. 


Eleven endometrial biopsies were taken on 6 different patients. In each o 
them, various degrees of proliferation were induced, varying from .slight to 
proliferation resembling h 3 'perplasia. These effects were produced with sti e.. r 
administered both orallj' and intranmscularh’. Four of the endometrial biop.ie 
were taken during periods of bleeding. There is, apparentl.v, no relationship 
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layers tliiok) and the abseiu'o of a eornificd and vacuolafod zone. In addition, 
there is eonsideralile round cell and lencoeytie infiltration of the intraepithelial 
and suhepithelial zones, characteristic of chronic and subacute senile vafjinitis. 

Followinj; the intraninscnlar injection of tlO ni}'. of .stilbestrol in two dny.s, a 
biojisy on the fifth day revealed a tremendous increase in thickness of the epithe- 
lium, due chiefly to the ajipearance of a wiile vacuolated zone and increased cellu- 
larity of the basalis. In addition, there was a down^rowth of the papillae and a 
disappearance of leucocytes (I'ij;. 4). 

In another patient (f). AV.I, a vaginal biopsy taken following the administra- 
tion of Ilo mu. of stilbestrol over a jieriod of seven months revealed a mucosa 
of normal thickness, a well-defined cornilied zone and intraepithelial z-onc and a 
normal basalis, Tliere was no evidence of abnormal cellular proliferation. 



I'iu. 3. KIk. 1. 


I'lu. n. — <t:ise S. U. (Aki'iI fin year.s ; twelve years poslineiioiiauso. ) rrcllinlnary 
vacinal lilopsy. stiowlni; moderate deirree of .atrophy. Note the narrow epithelial 
layer ; ahsence of eornllli-d :ind vacuolated zone.s ; iire.sence of suheidthcllal and Intra- 
epithelial round cell Inllltration. 

Flu. I — Case s. It. Yaulnal hlopsy followinu 20 mu. of sUlhestrol administered 
intraimiscularly over a period of two day.*;. Note the wide vacuolated zone and In- 
creased celhilarlty and proliferative activity of the ha.salls. 

ICNDOMKTKITOt 

Uterine blecdinit: is not uncommon following the administration of naturally 
occiirrini; estrouens. In this series of cases, uterine blecdinp occurred .'i times in 
•1 difTcrent patients. The smallest amount of stilbestrol which induced uterine 
bloedintj was 110 nift., ftiveii iiitramnscnlarly. Tliis occurred in a 52-yoar-old pa- 
tient (natural menojiause, si.v years), who was given 10 mg. of stilbestrol in 2 
successive days. On the third morning, uterine bleeding began and lasted six 
days. 

In another patient, bleeding of four daj's’ duration occurred following the 
administration of 228 mg. of stilbestrol, given orally, over a period of two and 
one-half months. Bleeding then stojiped for seven days. Following the ro-ad- 
ministration of 12 mg. of stilbestrol, orally, over a period of three day.s, bleeding 
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GONADOTROPIC HORMONE STUDIES 

It lias previously been demonstrated that the excessive production of castrate 
gonadotropic factor in the menopause can be inhibited by the administra- 
tion of adequate amounts of estrogens.12-14 Gonadotropic hormone studies were 
performed on 8 menopause patients in this series to determine whether stil- 
bestrol could inhibit the excessive production of gonadotropic hormone by the 
pituitaiy. A modification of the alcohol-acetone precipitation method was em- 
ployed for the extraction of the castrate gonadotropic factors from the urinejs 
Hormone studies w'ere discontinued in 3 of the patients because they developed 
severe toxic sj'mptoms. In only one of the remaining 5 patients did the castrate 
gonadotropic hormone disappear from the urine. This patient was given a total 
of 50 mg. of stilbestrol in oil, over a period of fortj'-one daj's. The urine was 
negative for castrate gonadotropic hormone during the period of stilbestrol ad- 
ministration and for t'went3’-one daj’s after the discontinuation of the treatment. 
The remaining 4 patients w'ere given doses vaiying from 10 to 26 mg., over periods 
varying from twelve to fort3'-seven days, without appreciabl3' affecting the 
castrate gonadotropic hormone excretion. A detailed report of the effect of 
stilbestrol upon gonadotropic hormone excretion in the menopause is being made 
elsewhere. 

THERAPEUTIC RESULTS 

In this series of 45 patients, improvement was noted in 29 ; complete relief 
of S3miptoms in 8 ; and no improvement in 8 . Improvement, if it did occur, took 
place within four to five da3'S and maximum relief was achieved at the end of 
ten days to two weeks. The s3'mptom most easil3' relieved was the flushes. If other 
s3'mptoms were present, such as nervousness, weakness, vertigo, etc., the3' were 
apparently affected little, if at all. Following the discontinuation of treatment, 
the symptoms usually recurred within one to two weeks. The rapidit3' with which 
symptoms recurred after the discontinuation of the treatment was ■V'er3' striking 
in all but a few cases. 

The sense of well being and increased strength and vigor that are frequently 
noted following the administration of naturall3" occurring estrogens were observed 
infrequently following the use of stilbestrol in this series of cases. In addition 
to the incomplete therapeutic effects of stilbestrol, toxic S 3 ’’niptoms were encoun- 
tered frequent^. In view of the fact that these toxic S3miptoms seriousl3' detract 
from the therapeutic value of stilbestrol, the3' will be presented in some detail. 

TOXIC SYJIPTOJIS 

Toxic S3'mptoms ■were noted in 29 patients (64 per cent). Nausea, vomiting, 
and vertigo, either singl3^ or in combination, occurred most frequentl3'’ (25 cases). 
Three patients complained of pain in the epigastrium and one patient had severe 
pain in the right upper quadrant, associated with nausea. Two patients a 
diarrhea in addition to nausea and vomiting. One patient complained 0 
cordial pain, palpitation, and nausea following the ingestion of one tablet 0 • 

mg. of stilbestrol. In some cases toxic S3mptoms occurred -within twent3’' nun 
utes after oral administration. One patient developed painful edema 0^ le 
vulva which persisted for two weeks after the discontinuation of therap3.^ n 
some patients, toxic S3mptoms occurred at the beginning of treatment ^ 
peared as the drug was continued. In contrast to these, some patients 1 ^ no 
develop nausea until after the drug had been administered continuous 3 0 

several da3’^s. One patient, who had received intramuscular injections or nin 
months with complete control of the flushes and -without toxic 
veloped epigastric pain, nausea, and dizziness at the end of^ this time. > 
S3mptoms subsided within ten days after the stilbestrol was discontinue . 1 

nausea and vomiting usually disappeared within twenty-four hours a er 1 
continuation of the stilbestrol. 
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tween the mornholope state of the ciKloinelrium and Iho blecdin}^, since the 
liistolojjie ]iietnre varied from sli;;lit jiroliferation to moderate and advanced 
jtroliferation. On tlie oilier hand, one jiatient, following 7d mg. of stilhestrol, 
showed a hyiierplastic endometrinm (I'ig. S) without uterine bleeding. There 
apiiears to be considerable individual variation in the response of the endometrium 
to stilbestrol. In one instance, I'dS mg. prodtiecd .slight proliferation, whereas, 
in another ease, tlO mg. were sutlieient to produce advanced proliferation. 

In one patient, an unusual endometrial pattern was found which will be de- 
scribed here. A iireliminary endometrial biopsy on Xovember 2;’) revealed atrophy 
(Fig. .T>. On November 2S and 20. the imtient received 10 mg. of stilbestrol, intra- 
mnscularly. Spontaneous uterine bleeding occurred on December 1 and continued 
for six days. An endometrial biopsy, done on the first day of bleeding, revealed 
a moderate amount of jiroliferation (Fig. i>). The stilbestrol was continued in 5 
mg. doses daily from December 1 to fi. Another biopsy on December 0 revealed 



rip. 7. 

FiR. 7. — Case .S. K. Endometrial bioii.sy 
mixed picture ot proliferative and secretory 
Fip. 8.— Case C. C. (Aped IS yeans; 
biop.sy followinR 7.'i inR. of stilbestrol, sb 
glands ro.sombllng hyperplasia. 



followinR 55 nig. of stilbestrol, showing a 
changes. 

two years postmenopause.) Endometrial 
owing advanced proliferation witli cystic 


an att-pical endometrial pattern (Fig. 7). There was a marked increase in the 
size and number of endometrial glands. Many of the glands were dilated, showed 
marked vacuolization and pseudostratification. The stroma was edematous and 
.showed increased cellularity. A glycogen stain demonstrated the presence of 
varj’ing amounts of glycogen. The histologic appearance of this endometrium 
did not resemble any normal ph.ase or anj' pattern induced by natural estrogens. 
The histologic appearance consisted of a combination of marked secretor}'' activity 
with moderate proliferation. On December 18 and 20, the patient was again 
given 10 mg. of stilbestrol. On December 26 uterine bleeding recurred and con- 
tinued for ten daj’s. On January 3 an endometrial biops3' revealed moderate 
proliferation with no evidence of secretorj’’ changes. 
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part to the patient the feeling of well-being and nervous stability 
that usually result from treatment with the natural estrogens. 

3. Toxic symptoms were observed in 64 per cent of the 45 patients. 

4. The toxic symptoms most commonly noted were nausea, vomit- 
ing, and vertigo. 

5. The high incidence of toxic symptoms, in our opinion, militates 
seriously against the usefulness of stilbestrol as a therapeutic agent. 
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A CRITICAL ANALYSIS OF CESAREAN SECTION IN A 
LARGE MUNICIPAL HOSPITAL^^ 

Abraham B. Tamis, M.D,, P.A.C.S., and Milton D. Klein, M.D., 

New York, N. Y. 

(From the Obstetrical Service, Morrisania City Eospital) 

A PERUSAL of the current literature conveys the impression 
that the maternal risk of cesarean section is less than 3 per 
eent.^’ Occasionally a maternal mortality rate of 5 per 

cent and 6 per cent is acknowledged.^ 

The maternal mortality studies of large communities,^'^®’'' which 
more truly reflect the results for obstetrics as it is generally prac- 
ticed, yield much higher rates and substantiate the contention of 
Watson' that when all eases are included, the cesarean mortality foi 
the United States is probably from 10 to 15 per cent. 

If any advance is to be made in the reduction of cesarean moi- 
tality, it is important that every institution should, from time to time, 
review its records and present the facts for discussion, whether they 
be good or bad. Before judgment is passed, however, the critic shou 
bear in mind that lower cesarean moi’tality rates are to be expecte 
where elective sections predominate, and that the mortality percentage 

•Read at a meeting of the Section of Obstetrics and Gynecology. Tlie Xen Yc" 
Academy of Medicine, February 27, 1940. 
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Althouf;li povorul thoorios have been advanced to exj)lain the toxic symptoms 
(direct irritation of the gastric inncosa, liver damage, direct action on the central 
nervous system), there is little factual evidence to support tliem. In an attempt 
to determine whether the toxic symptoms were attributable to kidney or liver 
damage, MacBryde, Freedman and LocITel.m. shorr, Hobinson and Papanicolaou, i" 
and Buxton and Engle,is jjorforincd liver function tests as well as blood chemistry 
and urine studies on iiatients receiving large doses of stilbestrol. None of these 
workers was able to obtain any evidence indicating liver damage. One of the 
patients, reported by Buxton and Engle, developed albuminuria during the course 
of treatment which disapiieared after the discontinuation of the stilbestrol. Ap- 
parently there were no tindings in any of the other cases to indicate impairment 
of kidney function. 

DI.'^CFSSION 

It is (lifTieult to oxpliiiii tlio lujirkotl variation in the incidence of 
manifestations of toxicity, as rejtorted l)y different invc.stigators. It 
is not unlikely that the lack of agreement as to the incidence of toxic 
effects is not due entirely to variations in dosage or mode of admin- 
istration hut, rather, to personal difl'erences in the evaluation of the 
symptoms. 

It appears that although stilbestrol has estrogen-like properties, as 
manife.sted hy its jiroliferative action on the endometrium and vaginal 
mucosa, it is not a satisfactory therapeutic substitute for the estrogens 
of the estradiol family. This conclusion is based on the fact that the 
therapeutic cffcct.s of stilbestrol were, in most instances, neither com- 
plete nor uniform. Furthermore, it induced toxic symptoms in a 
large percentage of cases. In this connection, it should be borne in 
mind that treatment with estrogens is essentially substitution therapy 
and, for this reason, not infrcciuently entails the use of the hormone 
over long periods of time. Moreover, in view of the paucity of in- 
formation concerning the origin and mechanism of the toxic symp- 
toms induced by stilbestrol, we feel that its use, for the present, should 
be confined to experimental studies. The synthesis of stilbestrol by 
Dodds and his co-workei's constitutes a brilliant achievement of 
modern chemistry. It is hoped that further investigations will yield 
a compound which will preserve the biologic properties of stilbestrol 
without its distressing clinical by-effects. 

SUMMARY AND CONCLUSIONS 

1. The biologic and thera])outic properties of stilbestrol were stud- 
ied in a series of 45 eases. Those studies included (a) an CAmluation 
of its effect on the vaginal .smear, vaginal mucosa, and endometrium; 
(b) the capacity of stilbestrol to inhibit the excessive gonadotropic 
hormone excretion in the menopausal patient; and (c) its effective- 
ness in relieving the symptoms of the menopause syndrome. 

2. These studies have shown that (a) stilbestrol has an estrogen- 
like effect on the human vaginal mucous membrane and endometrium; 
(b) if sufficient stilbestrol is administered, it appears to inhibit the 
excessive gonadotropic hormone in the menopause patient; (c) stil- 
bestrol relieves the hot flushes of the menopause, but it does not im- 
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tients operated upon for this indication, 6 women died, a maternal mortality rate 
of 12.7 per cent for the group. 

In 11 instances the disproportion was absolute, and elective sections were 
done immediately on admission with no maternal or fetal deaths. 

In the 36 patients with relative disproportion a test of labor was permitted 
before cesarean section was performed. 

Some hospitals have a hard and fast rule that, unless rapid progress is made 
in six to eight hours, noth intact membranes, a cesarean section is to he per- 
formed. With this yardstick the patient is operated upon under ideal conditions 
with a prognosis for recovery not less than 97 per cent. By the same token 
it is also quite obvious that manj' women so readily sectioned might conceivably 
have delivered spontaneouslj’’ or wdth the assistance of forceps if given a longer 
test 

Our practice has been to individualize each case. The test lasted six hours, or 
even twenty-four hours, depending on the amount of progress made. Vaginal 
examinations were prohibited. Eectal examinations w'ere done as often as re- 
quired. 

During the past few years our judgment has been somewhat influenced by 
x-ray pelvimetry. The method used is that described b 3 ' Weitzner,r which gives 
a rapid and accurate measurement of the eonjugata vera as well as a compre- 
hensive view of the presenting part in its relation to the pelvic inlet. 

By following this plan, most of our patients with relative cephalopelvic dis- 
proportion were •successfullj’’ delivered bj’’ the vaginal route. In 1938, for ex- 
ample, of 47 full-term primiparas wdio began labor with an unengaged presenting 
part, only 2 required a cesarean .section. The rest were delivered spontaneously 
or with forceps, with a loss of onlj^ 2 babies and no maternal mortalitj-. 

If insufficient progress was made during a test of labor, the baby was de- 
livered by cesarean section (if alive), or b}’’ craniotomy (if dead). It is sig- 
nificant and interesting to note that during the period covered bj" this report 
craniotomj' was resorted to onlj' once. 

Of the 36 patients with relative disproportion delivered bj' cesarean section, 
6 died. Four of these deaths were due to peritonitis. The tjqie of cesarean 
operation chosen w-as an important factor in causing the high mortality. 

Approximatety one-half of the 47 patients wuth cephalopelvic disproportion 
were operated upon bj' the classical and the other half bj’’ the low segment method 
(Table II). These operations w'ere performed by the same members of the ob- 


Table II. Cephalopeuvic Disproportion, Type of Operation 



CEASSICAE 

LOW SEGMENT 

PERITONEAL EXCLU- 
SION 

Number of cases 

22 

24 

1 

Primiparas 

21 

19 , 

1 

Hours in labor 

u 

0-12 

12-24 

24-P 

0 

0-12 


24-f 

0 

wm 

1 12-24 

24-1 

Number of cases 

2 

9 

7 

4 


3 

8 

13 

- 

- 

■1 

1 

Maternal deaths 

- 

2* 

- 

1* 


1* 

1* 

1* 

- 

- 



Hours mem- 

■1 


12-24 


0 

0-12 

12-24 

24-t- 

0 

0-12 

12-24 

24+ 

branes ruptured 












— 

Number of cases 

17 

D 

- 

- 

6 

7 

4 

7 

- 


- 

1 

Maternal deaths 

3* 

- 

- 

- 

- ; 

1* 


2* 

- 


' 



Peritonitis 

3* 

1* 



Paralj-tic ileus 

- 

1* 

■■ 

Pneumonia 

- 

r 

~ 


‘Died. 


stetric staff in the same hospital for the same indication, and are there ore co 
parable for evaluating the superiority of one operation over the other. 

Those treated bj' the classical cesarean section had the advantage ° ^ 

membranes and shorter duration of labor. In spite of this, 3 patients ( • P 
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is likely to rise when emergency and other nonelective sections con- 
stitute the greater proportion of cases. 

This report is based on a review of all cesarean operations at 
Morrisania City Hospital, one of several municipal hospitals in the 
City of New York. The Obstetrical Service was organized in October, 
1929. Up to Dec. 31, 1937 there were 14,489 deliveries. More than 
one-half of the obstetric admissions are referred from the Out-patient 
Antepartum Clinic. The remainder either apply directly or are trans- 
ferred from other municipal hospitals. About 20 to 30 per cent of 
the in-patients are colored. The seiwice is supervised by the attending 
staff, resident, and assistant resident. 

STATISTICAL RESUME 

One hundred and twelve cesarean sections were performed, an incidence of 
0.8 per cent, or 1 section in 129 deliveries. The average cesarean incidence in 
New York City is two to four times higher, or about 1 section in 25 to 50 de- 
liveries. It would appear from this that we have either been very conservative 
in the management of the various obstetric difficulties for which cesarean sec- 
tion might be indicated, or that we have been rather fortunate in having a 
minimum of patients requiring this procedure. We believe that the explanation 
of our low incidence is due to a conservative policy. In fact from a considera- 
tion of the data which follow, we may have carried this policy too far in some 
instances. 

Our uncorrected maternal morality rate for cesarean section is 10.7 per cent. 
However, this high death rate is not reflected in our uncorrected general ma- 
ternal mortality rate for the same period, which is 5.3 per thousand living births. 
This result compares favorably with that of other similar institutions. 

The indications for which cesarean sections were done at our institution are 
enumerated in Table I. 

Table I. Indications for Cesarean Section 




NUMBER 

CASES 

MATERNAL 

DEATHS 

Cephalopelvic disproportion 


47 

6 

Contracted inlet 

42 



Contracted outlet 

2 



Normal pelvis 

3 



Previous cesarean section 


19 

1 

Placenta previa 


19 

2 

Central 

15 



Partial 

4 



Premature separation of placenta 

10 

2 

Complete 

9 



Partial 

1 



Obstructing tumor 


6 

- 

Cardiac disease 


4 

- 

Eclampsia 


1 

1 

Rupture of uterus 


2* 

- 

Previous attempt at delivery 

1 

- 

Vaginal stenosis 


1 

- 

Cervical stenosis 


3 

- 

Total 


112 

12 


*One case included in group of “previous cesarean section.” 


Ccphalopelvio Disproportion . — This constituted the largest of the groups 
(41 per cent). The problem for the obstetrician is identical whether the babj^ 
is too large for the pelvis or the pelvis too small for the baby. Of the 47 pa- 
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Table IV. Placenta Previa^ Type or Operation 



1 

CLASSICAL 

LOW SEGMENT 

PERITONEAL 

EXCLUSION 

Number of cases 

12 

(5 

1 

Multiparas ! 

0 

li 

1 

Months ’ gestation ] 

7 

8 

9 

7 

1 « 

1 p 1 

7 

8 

9 

Number of cases j 

1 

(5 

5 





1 

- 

Stillbirth 


1 

- 





_ 

- 

Neonatal death 

1 

3 

- 





- 

- 

Maternal death 

- 

- 

9 

■|H| 

IB 

■1 

- 

- 

- 

Blood transfusion 

3 

4 

- 

Peritonitis 

u 

- 

- 

Embolism | 

u 

1 



♦Died. 


Cesarean section has been u.sed niainl 3 ' in the interest of the mother. We have 
adhered strietlj' to the principle of delivering all patients -noth central placenta 
previa bj' cesarean section no matter what the period of gestation. 

The method of deiiverj^ in patients with partial placenta previa has been left 
to the discretion of the staff. Thus onlj' 4 such patients were treated bj' cesarean 
section. 

The recent literature indicates that manj' obstetricians are extending the use 
of cesarean section to include most cases of partial placenta previa and some of 
the marginal placenta previas.12-15 It is conceivable that on further study of our 
statistics on placenta previa partialis, our indications for section maj’^ be broad- 
ened to include an increasing number of these cases. 

The low segment operation was done in 6 instances and found to be as ap- 
plicable for the treatment of this complication as the classical cesarean section 
except that more bleeding ivas encountered when the placenta was located under 
the line of incision. 

Premature Separation of the Placenta . — Until recentl.v all cases of the complete 
varietj'’ (ablatio placentae) have been treated bj’ cesarean section. The milder 
or partial placental separations were all delivered vaginallj'. 

Of the 10 patients sectioned, 2 died; 1 of peritonitis and the other of toxemia 
(Table V). Both were in poor condition at the time of operation notwithstanding 
previous transfusions. The maternal mortality for this group was 20 per cent. 


Table V. Premature Separation Placenta, Type of Operation 


— — = 


CLASSICAL 

LOW SEGMENT _ 

Number of cases 

8 

2 

Maternal deaths 

2 ! 

“* 

Stillbirth 

6 ' 

1 

Neonatal death 

1 

1 

Peritonitis 

1* 

— 

Toxemia 

1* 1 



♦Died. 


The superior results claimed bj' the advocates of the Dublin ' 

treatment of complete separation of the placenta have impressed us consi era ) 
The technique consists of rupturing the membranes, paclring cervix and j 

peated injections of pituitrin, application of a Spanish windlass, replacenien 0 ^ 

loss by large transfusions, and prompt delivery when full dilatation is 0 ) aine . 
applied this routine in the last 3 cases of ablatio placentae seen on the v\ar 
courage faltered after observing the first case for twelve hours as ic P‘ . 
seemed to be going downhill. She was delivered by a classical cesarean ® 

When the next 2 patients were admitted we determined to carrj ou le 
to completion, and did. Both patients made an uneventful recoveij. 
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cent) died of peritonitis. Of the low segment group, only 1 patient (4 per cent) 
died of the same cause. The security against peritoneal infection for the low 
segment operation was three times greater than that for the classical cesarean 
section. 

Previous Cesarean Section . — Of the total number of patients admitted to the 
hospital with a history of a previous section, 19 women required a repeated op- 
eration. Eighteen were registered in our Prenatal Clinic and were instructed 
to enter the hospital at the first sign of labor. Thus it happens that most of the 
patients were admitted under ideal conditions, with membranes intact and in 
labor less than six hours (Table III). One patient died, a mortality of 5.2 per cent 
for this group. 


Table III. Previous Cesarean Section, Type or Operation 



CLASSICAL 1 

[ TWO FLAP 1 

[ PORRO 

Hours in labor 




1 0 1 

1 0-12 

1 12-24 

1 0 j 

1 0-12 

12-24 



6 




Bi 


■9 

- 

Maternal deaths 

■n 

- 


Bi 

■i 

■■ 


n 

- 

Hours membranes rup- 
tured 

Int. 1 

0-6 

6-12 

Int. 1 

0-6 1 

6-12 


0-6 I 

6-12 


14 

1 

1 

2 

- 

- 

BBI 



Maternal deaths 

1 

- 


- 

- 

- 

■BI 

HI 

IBi 

Stillbirths 

0 

0 


Neonatal deaths 

0 

0 

0 

Peritonitis 

1 1 

(died) ! 

0 

1 9 


•Ruptured uterus. 


Our attitude toward patients who have been previously sectioned is more elastic 
than is permitted bj^ the adage “once a cesarean, always a cesarean.” If the 
previous section was performed for indications other than obstructed labor, and 
if the post-partum course was not complicated by morbidity, the patient was al- 
lowed a test of labor, provided she remained under observation from the very onset. 
If rapid and progressive advancement appeared within a relatively short time, 
delivery was allowed to be completed normallj’’ or assisted with forceps. If labor 
slowed up for any cause, a cesarean section was done. 

For example, during the year 1934 alone, 7 patients were admitted with a 
history of having had a previous section. Three patients delivered spontaneously 
and one was assisted by forceps. The remaining three patients were subjected 
to section immediately on admission because of a contracted pelvis.e 

One patient, a negress, disobeyed instructions and remained at home while in 
labor with the hope of delivering spontaneously. A few hours later the uterine 
scar gave way and she was brought to the hospital in shock due to a ruptured 
uterus and an intra-abdominal hemorrhage. A Porro section was done. The fetus 
was stillborn. The patient had a stormy convalescence but fortunately recovered. 

The patient who died had a large incisional hernia which was repaired im- 
mediately after the section was completed. Autops3' examination indicated an 
extension of a Staphylococcus aureus infection of the abdominal wound into the 
general peritoneal cavity. The uterine incision was uninvolved. This death was 
preventable. It taught us to restrict our surgery during cesarean section to actual 
necessities, and postpone to some later date other procedures which increase the 
risk to the patient. 

Placenta Previa . — (Table IV.) Nineteen patients with placenta previa were 
treated by cesarean section. Of these, 35 were central and 4 were partial. Two 
mothers died, one of embolism and one of peritonitis. The maternal mortality for 
this group was 10.5 per cent. The patient who died of peritonitis had a classical 
section within three hours of the initial hemorrhage and immediatelj’^ after only 
one vaginal examination. 

Six infants died. All w^ere premature. Onl^'" 3 could be considered viable. 
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Unsliccessftil Attempt at Delivery. — The danger of performing a cesarean sec- 
tion, after previous attempts at delivery have been unsuccessful, is appreciable. 
Kerri quotes maternal mortality rates under such conditions as high as 15 to 20 
per cent. He advocates craniotomj’- as the method of choice, because the fetus 
is dead as a rule, and the risk is less unless the pelvis is markedly contracted. 

Our experience at Morrisania City Hospital with this type of patient has been 
limited to 2 patients, both of whom were admitted in shock. One was treated 
by craniotomy. The other was subjected to a Hirst peritoneal exclusion operation 
because of extensive bladder injury which followed an attempted version in an- 
other hospital. The trauma to the bladder precluded any possibility of doing 
a Latzko or a low segment operation. Both these patients recovered after a 
stormy convalescence. 

Stenosis of the Vagina and of the Cervix. — A douche of undiluted lysol in an 
attempt to produce an abortion resulted in ah extensive cicatrization of the vagina 
in one case which made cesarean section mandatory. 

Three patients with cervical stenosis due to a previous trachelectomy were de- 
livered by vaginal section in one instance and b}-^ abdominal section in two. 

There were no maternal or fetal deaths in this group. 

Maternal Mortality. — Tlie cause of our maternal deaths following cesarean sec- 
tion are listed in Table VII. Peritonitis took the heaviest toll, accounting for 


Table VII. Causes of Death 



w 

M 

< 

C 

o 

H 

indication for 

OPERATION i 

1 

1 TYPE OPERATION 

PREV. SECT. 

CONT. PELVIS 

PLAC. PREV. 

PRE. SEP. 

PLACENTA 

<5 

C^4 

S 

< 

U 

Ed 

w < 

W o 

3 o 
o t- 

LOW SEGMENT 
37 CASES 

Peritonitis 

7 

1 

4 

1 

1 

- 

6 (8.5%) 

1 (2.7%) 

Pulmonary embolus 

1 

- 

- 

1 

- 

- 

1 

- 

Paralytic ileus 

1 

- 

1 

- 

- 

- 


1 

Bronchopneumonia 

1 

- 

1 

- 

- 

- 

1 

1 

Toxemia 

2 

- 

- ! 

- 

1 

1 

2 

■" 


7 (58.3 per cent) of the 12 deaths. At least two of these deaths may be con- 
sidered as preventable, because autopsy revealed the infection to have been in- 
troduced at the time of operation. 

The two patients who died of toxemia were criticall 3 ’' ill at the time of ad 
mission and died in less than twenty-four hours. The eclamptic patient was not 
a suitable risk for abdominal surger 3 ^ The operation wms used as a measure ot 
last resort since death appeared inevitable. 

DISCUSSION 

The prevention of peritonitis deserves intensive investigation as it 
causes from 40 to 50 per cent of deaths following cesarean section. ■ ’ 

The relation of ruptured membranes, duration of labor, and vagina 
examination to the spread of infection during labor requires no is- 
cussion. Their importance has been adequately stressed by previous 
studies and needs no further emphasis here. 

Two other factors, however, have played a prominent role in our 
incidence of peritonitis, namely: introduction of infection a le 
operating table ; and type of operation selected. . 

The incidence of our wound infections, which fortunately ® 

mostly of mild stitch abscesses, was close to 20 per cent in spite o le 
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It was a trying experience, for it meant constant surveillance and concerted 
cooperation on the part of the nursing and interne staffs. We feel that the Dublin 
method should be used only where blood transfusions can be readily obtained 
and where a trained personnel is alwa3's available. Lacking such facilities, the 
interest of the patient is best served bj"^ a cesarean section. 

OhstruGting Tumors (Table VI). — This group is mainly' of interest because of the 
varietj' of pelvic masses found obstructing vaginal deliver}^. There were 2 cases 
of cervical fibromj-omas, and one each of embryonal tumor of the ovarj', dermoid 
cyst of the ovarj-, pelvic kidnej', and retroperitoneal sarcoma. 

Table VI. Obstri’oting Pelvic Tumors 


Cervical flbromyoma 

2 

cases 

Embryonal tumor of ovary 

1 

case 

Dermoid cyst of ovary 

1 

case 

Pelvic kidney 

1 

case 

Retroperitoneal sarcoma 

] 

case 


There were no maternal deaths. The one neonatal death resulted from pre- ■ 
maturitj'. 

Cardiac Disease. — Cesarean section as means of terminating labor in patients 
with heart disease was resorted to in four instances. One case was a primiparous 
cardiac who had been ho.spitalized for twenty-four daj's because of decompensa- 
tion. The other three were multiparas with histories of previous decompensa- 
tions in whom sterilization was advocated and a cesarean section done, therefore, 
at term to effect this procedure. 

All these patients were functional!}' classified as Class 2b. In spite of a poor 
myocardium they were able to withstand the strain of the operation. One patient 
eviscerated on the twenty-first day postoperative, then developed a broncho- 
pneumonia and pleural effusion, but survived. The case illustrates the diflSculty 
of judging the cardiac reserve until the heart is actually under stress. 

The classical section was employed in each instance because of the rapidity 
with which it can be performed and because of the access to the Fallopian tubes. 
There were no maternal or fetal deaths in this small group. 

A point worth emphasizing is the choice of anesthesia and the manner of its 
administration. Patients with heart disease are very prone to develop pulmonary 
complications. For this reason the anesthesia should be given by an expert 
anesthetist. We prefer the use of gas-oxygen inhalation. 

Eclampsia. — We have not found it necessary to resort to cesarean section for 
pre-eclampsia. Our experience with a modified Stroganoff regime followed by 
induction of labor has proved most satisfactory. 

Perhaps the same conservative attitude may also be taken with the con- 
vulsive states. We had an unfortunate experience with the only patient with 
eclampsia who was treated surgically. This woman, a nonclinic primipara, was 
admitted to the hospital in coma, with frequent convulsions and was practically 
moribund. Examination revealed her to be at term and not in labor. A classical 
cesarean section was done under ethylene anesthesia but the patient died 
twenty-four hours later. 

Eupture of the Uterus. — Included in this series are two cases of ruptnre of 
the uterus. One occurred through a previous cesarean scar. The other had 
a spontaneous rupture of the uterus. This patient, a thirty-six-year-old 
multipara, was admitted to the hospital in shock after having had ab- 
dominal pains for eight hours. The cervix was I finger dilated, membranes 
were intact, presenting part unengaged, and there was no external evidence 
of bleeding. She was given a transfusion but failed to rally. The diagnosis of 
rupture of the uterus was then suspected and a laparotomy performed. Free blood 
was present in the peritoneal cavity and found to originate from a tear in the 
anterior wall of the uterus. A stillborn baby was delivered through this tear 
and the uterus closed in layers. Convalescence was uneventful. 
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10.7 per cent. The general nncorrected maternal mortality rate for 
all deliveries, spontaneous and operative, is 5.3 per thousand Imno- 
births. 

2. The indications for cesarean section are separately considered 
and the errors in judgment and technique discussed. 

3. ^ The superiority of the low segment operation over the classical 
section is confirmed. 

4. The role of peritonitis as a cause of matezTial mortality following 
this operation is stressed. The probable causes for this complication 
at Morrisania City Hospital are enumerated and the metliods described 
whereby its occurrence may be reduced. 

The authors wisli to acknowledge the assistance of Dr. Milton J. Goodfriend in 
organizing the material for this paper. 
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MIXED ADENOCARCINOMA AND SQUAMOUS CELL 
CARCINOMA OF THE UTERUS^' 


Ira C. Skinner, M.D., and John R. McDonald, M.D., 
Rochester, Minn. 

(From the Mayo Clinic) 


M alignant neoplasms are occasional]!^ found in which there is 
differentiation into a type of cell entirely foreign to the organ 
in which it is primary. Some of these neoplasms can be explained as 
arising in teratomas while in others no such explanation is possible. 
Primary osteogenic sarcomas have been described in the thyroid gland 
( Broders and Pemberton^ ) and in the breast. Squamous cell carcinomas 
are of frequent occurrence in the bronchus and yet squamous epithelium 
is not normally found here. Squamous epithelium has been described 
in the gall bladder (BrodersU, prostate (Burrows and IvennawayU, 
ducts of the pancreas, and gastrointestinal tract (Vinson and Broders^. 


’Abridgment of thesis submitted by. Dr. Skinner to the faculty “f tlm graduate 
School of the University of Minnesota in partial fulflllment of the requirem 
the degree of M. S. in surgery. 
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most rigorous precautions in preparing the abdomen for operation. 
Autopsies on two of the seven deaths from peritonitis clearly indicated 
an extension of the infection from the abdominal wound to the general 
peritoneal cavity. 

In checking over the possible sources for this break in technique, the 
operating room itself came under suspicion. The hospital has two 
major operating rooms for the use of all surgical cases. As less than 
50 per cent of onr cesarean sections were elective, not infrequently 
the operation followed shortly after a potentially or actually infected 
surgical case. The nursing personnel remained the same for both 
operations. It is not difficult, therefore, to imagine cross-infection 
under such circumstances. 

We believe, with DeLee and others, that the obvious remedy is a 
complete operating room unit for the exclusive use of cesarean sec- 
tion, with nursing personnel devoted only to this division. Arrange- 
ments to incorporate such a unit on our olistetric floor have already 
been made. 

The second factor of importance affecting the incidence of peri- 
tonitis is related to the type of cesarean operation selected. The 
classical cesarean section was perfoimied on 70 patients. Six died of 
peritonitis, a maternal death rate of 8.5 per cent. The low segment 
operation was performed 37 times with one death from peritonitis, a 
maternal death rate of 2.7 per cent. 

As was described under “cephalopelvic disproportion,” the condi- 
tions under which the low segment operation was performed were less 
favorable than those of the classical group. Nevertheless, notwith- 
standing this disadvantage, the low segment operation gave three times 
more security against the occurrence of peritonitis. 

The classical cesarean section should be utilized only where speed 
is necessary or where it is essential to perform other operative proce- 
dures. It is safer for the patient, however, to resort to the low seg- 
ment operation, the Latzko extraperitoneal operation, or the approach 
to the lower uterine segment recently described by Waters.® 

The final criterion of obstetric management does not rest on the end 
results of any one operative procedure but on the outcome of all de- 
liveries, normal or otherwise. This information may be obtained from 
general maternal mortality rates which are nncorreeted. In New 
York City, this rate is said to be 6.1 per thousand Indng births.® In 
the very best hands in English hospitals, the rate is 5.8.^® At 
Morrisania City Hospital, the rate is 5.3, notwithstanding a relatively 
high maternal mortality for cesarean operations. Therefore, we feel 
justified in maintaining our present policy toward the obstetric 
patient, except for the few changes already mentioned. 

SUJIMARY AND CONCLUSIONS 

1. An analysis of cesarean sections at Morrisania City Hospital is 
presented. The incidence of this operation is 0.8 per cent, or one in 
129 deliveries. Tlie uncorrected cesarean maternal mortality rate is 
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mucus. Here, it dips down into complicated racemose glands. In the cavity of 
the uterus the epithelium becomes ciliated, low, and cylindrical; it forms into sim- 
ple tubular glands that secrete a tliin albuminous substance. In the tubes the 
epithelium is more richly ciliated, low, and nonglandular and covers the delicate 
rugae that line the tubal lumina. Since the entire system is formed from a com- 
mon progenitor, the advocates of this hypothesis hold that these undifferentiated 
cells may remain in adult life and later might produce a squamous type of epithe- 
lium. 

Such a hypothesis requires the identification of such cellular rests in the endo- 
cervix and uterine fundus. Meyeris found certain small cells beneath the cylindrical 
epithelium of the cervix, which he interpreted as representing the rests of basal 
cells from squamous epithelium that previously covered that region of the cervix. 
Kronipecheri'i maintained that the cylindrical epithelium had an undifferentiated 
basal layer capable of forming epithelium. Schmidtia in studying regeneration 
of cylindrical cells in the cervix attached considerable importance to certain round 
cells which he found in profusion in rapidly growing polyps and in erosion. He 
expressed the opinion that these cells played an important role in regeneration 
and were not wandering cells or leucocytes. 

A direct implantation of squamous epithelium by contact has been suggested 
by some, as an explanation for the occurrence of squamous epithelium at the tip 
of a glandular endocervical polyp. Reisio spoke of a “sort of infection with 
pavement epithelium brought about by contact with organs covered with the 
same variety of epithelium." 

Another explanation that has been suggested is that the squamous and glandu- 
lar tumor cells have arisen from different epithelium, the two tumors developing 
simultaneously and beconung intimately mixed (“doppel tumor" or “collision 
tumor"). Kaufmannic reported a ease of mixed cell carcinoma of the uterine 
body which he concluded arose from the simultaneous malignant proliferation of 
the thickened metaplastic surface epithelium and of the glandular epithelium. 

A genuine metaplasia of epithelium has been offered as the explanation for 
the changes in the cervix and uterine body. Kettle^’' has called attention to tlie 
polymorphism of the malignant epithelial cell and Herxheimeris as early as 1907 
expressed the opinion that in mixed squamous cell carcinoma and adenocarcinoma, 
a single parenchyma was present, developed from an undifferentiated embryonic 
foundation capable of differentiation in two directions. It has been implied by 
some investigators that the squamous epithelial cell originates directly from the 
columnar cell. However, Broderss. 4 has felt that the columnar cell is differentiated 
and cannot produce a squamous epithelial cell, but rather that the regenerative cell 
has the inherent capacity of producing either a glandular or secretory type of cell 
or a squamous or protective type of cell. Murrayie has offered adequate e.\'peri- 
mental proof that the power to differentiate either into squamous cells or glandular 
cells resides in the regenerative cell. He succeeded in producing squamous cell 
carcinoma and adenocarcinoma by transplants of a mixed cell tumor from the 
left axilla of a mouse. 


JIETHOD OP STUDY 

All mixed adenocarcinoma and sqnamons cell carcinoma of the uterus 
seen at the Mayo Clinic from Jan. 1, 1915, to May 31, 1938, inclusive, 
constituted the material for study. Several blocks of tissue were taken 
from various portions of the tumor in those eases in which hysterectomj’’ 
had been performed. Permanent sections Avere then made by the frozen 
section technique and stained with hematoxylin and eosin. In a few 
cases, especially ivhere there ivas doubt as to the presence of glandular 
elements in the carcinoma, a mucous stain was done. Biopsy material 
alone Avas available in some of the cases. In these, the original mounted 
microscopic sections Avere used. 

In cases in AAdiieli hysterectomy had been performed, the extent of the 
groAvth. in the uterus Avas determined bj’- frozen sections stained with 
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Squamous cell careinoiuas have been demonstrated to oecur in all of 
these locations. Occasionally a carcinoma develops in an organ con- 
taining glandular epithelium in Avhich a portion of the tumor retains 
the glandular character of the epithelium from Avhich it arises while the 
cells in another part dilferentiate into pearly bodies and assume the 
characteristics of malignant squamous epithelial cells. For this type of 
neoplasm the terms “adenocancroid” and “adenoacanthoma” have been 
coined. 

REVIEW OP LITERATURE 

The replacement of columnar epithelium by benign squamous epithelium in the 
uterus has been given various names, including ichthyosis uteri, psoriasis uteri, 
epidermization, squamous metaplasia, leueoplakia, epidermalization, and epidermoidi- 
zation. Gautier,^ at the International Medical Convention at Geneva, was the first 
to describe a case in which the uterine cavity was lined by stratified squamous 
epithelium very similar to the epithelium of the skin and vagina. Zellero in 
1885 fully discussed this condition. At this time it was customary to treat various 
uterine disorders by intrauterine applications of caustics such as iodine and for- 
maldehyde. In those patients treated intensively, the entire uterine mucosa be- 
came firm and epidermal in character. Fifty per cent of his patients in whom 
the endometrium had been replaced by squamous epithelium had received such treat- 
ment. He expressed the opinion that chronic irritation played an important role 
in initiating the change from columnar to squamous epithelium in the endometrium. 

Mainzer^ also noted squamous epithelium in the uterine cavity following formalin 
vaporizations. Squamous epithelium has been found in gonorrheal endometritis 
(Wertheim and Menges), in endometrial tuberculosis (von Franque®), and in 
pyometra. It is common knowledge that the endometrium of the everted uterus 
may be replaced bj-- squamous epithelium (Riesio). Fluhmannii described epi- 
dermalization in the cervix and in cervical polyps. In his entire series of 59 eases 
in which this occurred in the cervix, there were definite signs of chronic irritation. 
Therefore, he stated that the phenomenon occurred in the adult as the result of 
chronic irritation in the form of an inflammatory reaction. Various hypotheses 
have been offered to explain this replacement of columnar by squamous epithelium 
in the uterus. 

It has been suggested that the squamous epithelium may be an ingrowth from 
the basal layer of normal adjacent squamous epithelium, the extension taking place 
along the trellis furnished by the gland framework. However, this would not 
explain the occurrence of squamous epithelium at the tip of a glandular mucous 
polyp of the endocervix in whicli there is an isolated nest of squamous epithelial 
cells at the tip, but where the rest of the polyp including the base is covered 
by columnar epithelium. Neither does this explain the presence of squamous cell 
carcinoma in the uterine fundus in which there is no connection with the squamous 
epithelium of the cervix. 

Meyeri 2 has shown that, during the third or fourth month of intrauterine life, 
the squamous epithelium extends high into the cervical canal. At the sixth month, 
columnar epithelium grows down replacing this and gives the histologic picture 
usually seen in the adult cervix. Meyer postulated that in this transition basal 
cells are left beneath the glandular epithelium. At a later date, there is a weak- 
ening of the cylindrical cell lining and the rests of basal cells begin to proliferate, 
producing a squamous epithelial lining. 

Another explanation for the presence of squamous epithelium in these locations 
is that they originate in cellular rests. The genital tract is formed by the fusion 
of the Miillerian cords (Gravesi^). Thus, the membrane lining the entire canal 
has a common origin and constitutes the so-called ‘'Miillerian epithelium.” The 
Mullerian epithelium is not uniform in its final development but takes on specific 
modifications in each of the organs of the genital tract to meet different functional 
requirements. In the vagina and vaginal portion of the cervix it assumes an 
epidermal form much like that of the skin, while in the endocervix, the epithelium 
becomes high and columnar similar to that of the intestines and secretes a true 
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of routine carcinoma of the cervix found that more than 50 per cent of their 
cases occurred after the menopause while in 20 per cent of the cases the disease 
occurred before tlie age of tlie menopause; thus less than 30 per cent occurred 
during the menopause. In the mixed adenocarcinoma and squamous cell carcinoma 
of the body of the uterus, 9, or 82 per cent, occurred after the menopause. This 
establishes mixed tumors of tlie uterine body as a postmenopausal disease. 

SYMPTOMS AND SIGNS 

One of the so-called cardinal triad of symptoms (Millerzs), namely, bleeding, 
leucorrhea, and pain, was offered as their chief complaint (Table II) by practically 
all of the patients in this group. These symptoms do not differ from those found 
in routine carcinomas of the uterus. 


Table II. Chief Complaints Offered by Patients With Mixed Adenocarcinoma 
AND Squamous Cell Carcinoma of the Uterus 


CHIEF COMPLAINT 

1 CERVICAL CARCINOMA 

1 UTERINE CARCINOMA 

NO. 

PER CENT 

NO. 

1 PER CENT 

Abnormal vaginal bleeding 

8 


6 


Leucorrhea 

4 


2 


Abdominal pain 

4 


3 


Others | 

1 


0 1 


Total 1 

17 


11 1 



On examination of these patients, it was found that in 64 per cent with mixe(^ 
squamous cell carcinoma and adenocarcinoma of the cervix the carcinoma had in- 
filtrated the parametrial tissue, whereas in those of the fundus only one had 
obvious metastasis although two others were considered inoperable because of ep 
tension of the growth. 

TREATMENT 

Radium was applied to the cervix in all 17 cases in which the cervix was the 
site of the carcinoma. In 5 instances it was used as an adjunct to total abdominal 
hysterectomy; in 11 instances it was supplemented by roentgen therapy. Three 
of the 5 hysterectomies were of the Wertheim type. In 9 patients in when; the 
lesion was located in the uterine fundus, hysterectomy was done. Seven of these 
W'ere abdominal hysterectomies, and 2 were performed by the vaginal rout?. In 
7 cases the hysterectomy was supplemented by roentgen therapjL In 3 cases j’adium 
alone was used because of the inoperability of the lesion. 

COMPLICATIONS TO TREATMENT 

In one patient receiving limited irradiation for carcinoma of the cervix, pebic 
peritonitis and pneumonia developed. Uremia occurred in 2 patients in nhom 
the Wertheim type of hysterectomy was carried out for carcinoma of the cervi.\'. 
Rather severe cystitis developed in one patient receiving a complete course ot 
irradiation for carcinoma of the body of the uterus. 


RESULTS 

Of the patients with mixed adenocarcinoma and squamous cell carcinoma of the 
cervix, 13 -were treated five years or more ago, while 7 of the 11 ® 

mixed ceU carcinomas of the uterine body were treated during this period. , 

three per cent of the patients with carcinomas of the cervix who could be 
and 85 per cent with carcinomas of the fundus survived five years or more. ^ 

ing and Fricke.^s in reviewing 1,491 cases of carcinoma of the cenix, ha a 
year survival rate of 26.8 per cent. Stacy, 30 in 215 cases of carcmoraa of tl e 
body of the uterus of all grades, found that 59.53 per cent were living ' 3 ‘ - 
or more following operation. 
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Terrj'^’s polyclix’ome methylene bine. The case histories were then care- 
fully analyzed so that the clinical course in these patients could be com- 
pared with the course in, pure squamous cell carcinomas of the cervix 
and in pure adenocarcinomas of the body of the uterus. 

INCIDENCE 

Mixed adenocarcinoma and squamous cell carcinoma of the uterus is a 
relatively rare tumor. Only 28 proved eases have been seen at the Mayo 
Clinic in twenty-five years. Eleven of these occurred in the body of the 
uterus and 17 in the cervix. They constituted approximately 1 per cent 
of the total number of uterine carcinomas seen during this period. 

AGE 

The age incidence of patients with this type of tumor is shown in Table I. As 
is apparent the greatest number of cases fall in the same age groups as do the 
ordinary cellular types of carcinoma of tlie uterus (Bowing and Fricke ,20 Norris 
and Dunne, 21 Healy ,22 Goldstineas) ; 70.6 per cent of mixed cell carcinomas of 
the cervix and 72.8 per cent of mixed carcinomas of the uterine body occur be- 
tween the ages of forty and sixty years. The mixed cell tumors of the uterine 
body occurred in a slightly older age group than those in the cervix, as might 
be expected (Davis,2* Donald and Shaw,25 Healy and Cutler ,26 and Kellysr), the 
average ages being, respectively, fifty-five and fifty-one years. This corresponds 
closely to the usual age of occurrence of squamous epithelioma of the cervix and 
adenocarcinoma of the body of the uterus. The youngest patient in the series 
was 29 years old and the oldest 70 years; in both of these the neoplasm was 
located in the cervix. 

Table I. Age Incidence op Mixed Adenocarcinoma and Squamous Cell 
Carcinoma of Uterus 


AGE, YEARS 

TOTAL 

CERVIX 

BODY 

NO. 

PER CENT 

NO. 

PER CENT 

NO. 

PER CENT 

20-29 

1 

3.6 

1 


5.9 

0 

0 

30-39 

0 

0 

0 


0 

0 

0 

40-49 

11 

39.3 

7 


41.2 

4 

36.4 

50-59 

9 

32.1 

5 


29.4 

4 

36.4 

60-69 

6 

21.4 

3 


17.6 

3 

27.2 

70-1- 

1 

3.6 

1 


5.9 

0 

0 

Total 

28 

100.0 

17 

100.0 

11 

100.0 

Average age 

53 

years 


51 

years 

55 

years 


In review of the literature, one is led to believe from reports of isolateij cases 
that the so-called adenoacanthoma of the uterine body occurs much later in life 
than does the ordinary adenocarcinoma of the body of the uterus. This has led 
many to subscribe to the hypothesis that the mixed type of neoplasm originates 
in an area of senile leucoplakia in which the glandular epithelium is replaced by 
squamous epithelium. However, in this series there seems to be little difference 
between the age of occurrence of the mixed adenocarcinoma and squamous cell 
carcinoma and that of the usual adenocarcinoma of the corpus uteri. 

In this group there ivas only a slight difference in the number of full-term 
deliveries in cases of malignant lesions of the cervix and the body of the uterus. 
The average number of deliveries was 1.0 in these individuals in whom mixed cell 
carcinoma of the uterus subsequently developed, and 2.5 in those in whom mixed 
cell carcinoma of the cervix subsequently developed. ; 

It is interesting to note that six patients (35 per cent) with mixed adenocar- 
cinoma and squamous cell carcinoma of the cervix had symptoms suggestino- the 
menopause at the time of the original examination, while 10 (59 per cent)'^were 
in the postmenopausal state. Bow'ing and Fricke 2 o in an analysis of 214 cases 
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COJIMENT 

It can be seen that the sj’^mptonis, rapidity of growth as measured hy 
the grade of malignancy, and prognosis of mixed squamous cell car- 
cinoma and adenocarcinoma of the uterine cervix do not differ appre- 
ciably from those of ordinary squamous cell carcinoma in the same loca- 
tion. Similarly mixed adenocarcinoma and squamous cell carcinoma of 
the uterine fundus does not differ materially from adenocarcinoma of 
the fundus. 



Pig- 1 . — Mixed squamous cell carcinoma and adenocarcinoma of the cervix. The squa- 
mous cell carcinoma is differentiating into pearls (hematoxylin and eosin XlIO). 



Fig. 2. 


Fig. 3. 


Tliere 


Fig. 2. — Mixed adenocarcinoma and squamous cell carcinoma 
is a small island of squamous cell carcinoma (hematoxjlm and eo X 
Pig_ 3 . — Mixed adenocarcinoma and squamous cell carcinoma 
(hematoxylin and eosin X70). 
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PATHOLOGY 

Grade. — All of these tumors were graded on a basis of 1 to 4 according to the 
classification laid down by Broders.2. si-ss A.s may be seen from Table III, 83 per 
cent of the carcinomas of the cervix were Graded 3 or 4 and 11 per cent were 
Graded 1 or 2, whereas 82 per cent of the carcinomas of the body of the uterus 
were Graded 1 or 2. These percentages are in fairly close agreement with those 
usually given for ordinary carcinomas of the cervix (Bowingzs) and of the body 
of the uterus. In only two cases was there a mixture of grades in the same tumor. 
One of these occurred in the cervix proper and the other in the uterine body. 
Both of these tumors were Graded 3 as to the squamous cell carcinoma and 2 
as to the adenocarcinoma. 


Table III. Grades of Mixed Adenocarcinoma and Squajious Cell Carcinoma 

OP THE Uterus 


GRADE 

CERVIX 1 

BODY 

NO. 

: PER CENT 

NO. 1 

PER CENT 

1 

0 

1 0 

1 1 

9 

2 

2 

11 

8 

73 

n 

O 1 

10 

1 59 

1* ! 

9 

4 

4 

24 

0 

0 

2 grades 

It 

6 

It 1 

9 

Total 

17 

1 100 

11 

100 


‘Mixed adenocarcinoma and squamous cell carcinoma Grade 3 at internal os and 
Grade 1 adenocarcinoma in left horn of the uterus. 

tGrade 2 adenocarcinoma and Grade 3 squamous cell carcinoma of the cervix. 

tGrade 2 adenocarcinoma and Grade 3 squamous cell carcinoma of the uterine body. 

One case is of particular interest in that the uterus contained two separate 
carcinomas, a Grade 1 adenocarcinoma in the left horn of the uterus and a Grade 
3 mixed squamous cell carcinoma and adenocarcinoma at the internal os. This 
case has previously been reported by Counseller and Butsch.34 

Location and Extent of the Carcinoma. — In the 14 cases in which the uterus was 
available, an attempt was made to determine the extent of the lesion in the uterus 
by numerous blocks of tissue taken from the margin of the tumor and cut by 
the frozen section technique. Of the 14 specimens studied, the primary carcinoma 
was considered endocervical in 5 cases and fundal in 9 cases. In the entire series 
there were only 2 cases in which there was doubt as to whether the Carcinoma 
should be considered as cervical with invasion of the body of the uterus or fundal 
with invasion of the cervix. In these cases the opinion of the pathologist who saiv 
the fresh specimens was taken. One of the doubtful cases was considered by the 
pathologist as originating in the cervix and the other in the body of the uterus. 

The cervical carcinomas varied in size from a lesion measuring 1 cm. by 1 cm. 
by 1 mm. to one involving the entire cervix and body of the uterus. The smallest 
carcinoma of fundal origin measured 3 by 3 by 2 cm; the largest involved the 
entire endometrium. 

Relative Amounts of Squamous and Adenomatous Element in the Tumor ^A 

review of the several slides on each specimen was undertaken to estimate whether 
the adenomatous or squamous element was in the majority throughout the tumor. 
In the cervical carcinomas, the adenomatous or squamous elements predominated 
in approximately an equal number of cases (Figs. 1 and 2), the squamous element 
being in the majority in 9 tumors and the glandular in 8 tumors. On the other 
hand in the entire 11 cases of carcinoma of the body of the uterus, the adenomatous 
element was predominant (Fig. 3). 

Associated Neoplasms. — Leiomyomas of the uterus were frequently associated 
with the carcinomas in this series. In 4 of the 5 cases in which hysterectomy had 
been performed for carcinoma of the cervix, leiomyomas were demonstrated in the 
uterine musculature. In one other case supravaginal hysterectomy had been per- 
formed six years previous to the occurrence of the carcinoma of the cervix because 
of leiomyoma. In 5 of the 9 patients who had had hysterectomy for carcinoma 
of the body of the uterus, leiomyomas were also present. 
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of the cervix Avere Graded 3 and 4, according to Broders’ classification, 
whereas 82 per cent of the carcinomas of the uterine body Avere Graded 
1 and 2. In mixed cell carcinomas of the cervix neither glandular nor 
squamous cell elements predominated, AAdiereas the adenomatous element 
Avas predominant in all eases of carcinoma of the body of the uterus. 
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SKINNER AND MC DONALD : ADENOCARCINOMA OF UTERUS 265 


It is impossible to make a positive assertion concerning the origin 
of the mixed sqnamons cell carcinoma and adenocarcinoma of the nterns. 
It Avoiild appear most likely that it originates from a regenerative type 
of epithelial cell -which is capable of forming either benign or malignant, 
squamous or glandular epithelial cells. Squamous epithelium has been 
demonstrated in the fundus of the uterus. Not infrequently small 
islands of squamous epithelium are found in glandular polyps arising 
from the region of the endocervix (Fig. 4). However, carcinomas can 
rarely be demonstrated as arising in such benign metaplastic epithelium. 
Furthermore, in none of the eases of mixed squamous cell carcinoma 



Fig. 4. Fig. 5. 

Fig. 4. — Polyp arising from endocervix. There is a transition of columnar epithelium 
to benign squamous epithelium (metaplasia) (hematoxylin and eosin X120). 

Fig. 5. — Squamous cell carcinoma of the endocervix. The acinus lined by squamous 
cell carcinoma on one side and benign columnar epithelium on the other (hematoxylin 
and eosin X165). 


and adenocarcinoma of the fundus of the uterus could benign squamous 
epithelium be found in the endometrium. It would appear that the 
malignant squamous cells in mixed cell carcinomas of the uterus originate 
from glandular epithelium without the formation of benign squamous 
epithelium (Fig. 5). 

SUMMARY 

Twenty-eight cases of mixed adenocarcinoma and squamous-cell car- 
cinoma of the uterus have been described. Eleven of these were located 
in the body of the uterus and 17 in the cervix. They form approximately 
1 per cent of the entire group of uterine carcinomas. The symptoms 
and signs do not differ appreciably from those of the more common 
varieties of carcinoma found in the uterine fundus and cervix. Eighty- 
three per cent of the mixed adenocarcinoma and squamous cell carcinoma 
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A. H. Morse, 1912, reported a case so treated and found four more in the litera- 
ture. He discusses these eases in detail with an analysis of each, besides his own, 
which terminated successfully wdth a live baby and mother. The first to do the 
operation for this complication was E. G. Montgomery, of Quincy, Illinois, who 
in 1894, performed extramedian symphysiotomy. The child was delivered but 
died twenty minutes later from asph 3 'xiation. 

The second case he reported was in Leopolds Clinic by Kannegeiser, which 
ended fatally for the child. The babj’^ was delivered by craniotomy. The con- 
jugate vera in this case was estimated at only 7.25 cm. 

The third and fourth were by 0. Panlcow in 1910. In PankoAv’s first case the diag- 
nosis was face presentation posterior in a primipara. Tw'enty-seven hours had 
elapsed between rupture of the membranes and tlie operation. Open pubiotomy was 
performed and the patient was allowed to deliver herself four hours later. She 
suffered high fever with streptococcic endometritis, thrombosis of the left and 
right legs. The patient was discharged on the sixty-seventh day after a stormy 
convalescence. 

Pankow’s second case was in a primipara. Open pubiotomj’’ again was done. 
Eight and one-half hours later the baby was delivered with forceps, was deeply 
asphyxiated and could not be revived. The patient was discharged on the twenty- 
fourth day. 

Titus credits Morse with saying that Montgomery's case would have had a hap- 
pier ending had the child been in better condition at the outset, and that Kanne- 
geiser’s patient had a conjugate vera of 7.25 cm. and the delivery -would have 
been difBcult with a normal presentation. 


In Pankow's cases open pubiotomy was used, which, Morse says, according to 
Titus, is more likely to infection, as an open wound in the region of genitalia 
is present. Waiting eight and one-half hours before deliveiy probably con- 
tributed to the injury and asphyxiation of the child in the second case. 

Titus, 1916, reviewed Morse's paper, added his own case, and found reference 
to two more in the literature, one by Jacobsen and another by Whitridge Williams, 
reported in his textbook with no detailed history. 

Jacobsen's patient was a large primipara, in labor for thirty-six hours -with a 
posterior face presentation. The child was in good condition. The open pubiot- 
omy was performed, but a vesicovaginal fistula developed. The patient was 
discharged with her babj’- after a troublesome convalescence; her fistula not 
quite healed. 

Titus' patient, a para vi, appears to be the eighth treated in this manner, with 
face firmly impacted and tlie chin posterior. Pubiotomy by Doederlein technique 
was done on the right side and deliver}'- was effected with the chin still posterior. 


The child was asphyxiated but breathed readily upon resuscitation. There -was no 
laceration or bladder injury. The puerperium was febrile and this was attributed 
to the pubiotomy wound, but later it was discovered that the patient had an 
active pulmonary tuberculosis. She suffered no disability from the operation and 
was released after thirty-nine days. The baby weighed seven pounds upon discharge. 


I was able to find only one other case in the literature. 

In 1927, M. M. Audibert and Galy Gasparrou reported a case of pubiotomy done 
by them for impacted posterior face presentation. The history of the.r case follows . 
A primipara, 30 years of age, normal size, entered the Obstetrical Clinic, September, 
1927, was at term and had been in labor for fifteen hours. The face -n'as engage 
in right mentum posterior. Dilatation was 2 or 3 cm. Next day the membranes 
ruptured. There was dilatation 4 to 5 cm., and great edema of the cervix. Con- 
tractions were strong and regular. Morphine, 0.01 Gm., was given without resu s. 

Under spinal anesthesia a saw was passed on the left side after the technique 
of Doederlein. There was a median anterior and posterior incision of the cervix. 
Forceps were applied and the face easily brought to right transverse, but here no 
further progress could be made. It was decided not to sever the pubis until lere 
had been many attempts to deliver witli forceps. 

A male child was bom after pubiotomy but died seven hours later. The autops} 
showed cranial injuries. The patient was discharged on the thirteen i a}, 
walked without difficulty, and had no diastasis of sacroiliac joints. 



PUBIOTOMY IN IMPACTED MENTUM POSTERIOR 
PRESENTATION 

William P. Sharkey, M.D., Portland, Ore. 

T he purpose of this paper is to report a case of impacted posterior 
face presentation, treated siieeessfiilly by pnbiotonij^, and to review 
the subject with the idea of re-emphasizing the procedure as a method 
of treating impacted face presentation not suitable to any other form 
of treatment. 

If the chin rotates anterior, as it does in the majority of cases, de- 
livery usually can he accomplished through the birth canal, spontane- 
ously, or by the judicious use of forceps. But with partial extension of 
the head and with the chin posterior the forehead reaches the pelvic 
floor first and rotates to the front. 

Continued labor causes the presenting part to descend until the 
head, neck, and chest of the child are firmly impacted in the pelvic 
cavity. Further progress is impossible and death of the child and sub- 
sequent rupture of the uterus are likely, unless some suitable operative 
interference is instituted at once. This picture presents a most serious 
complication. 

If the presentation is diagnosed before the engagement of the face, 
changing of the presentation may be tried or the maneuver of Schatz, 
Baudelocque, or Playfair-Partridge attempted. If conditions are suit- 
able, version may be done. Cesarean section may be accomplished in 
most eases with excellent results. 

Unfortunately these patients usually have been allowed to progress 
in labor until impaction has resulted. The membranes have ruptured 
hours before, and there have been attempts at delivery. Under these 
circumstances there are a limited number of procedures which recom- 
mend themselves as far as the safety of the mother and baby is 
concerned. 

Low segment cesarean section would be difficult, as trouble is often 
encountered in a normal presentation in extracting the head when 
engagement has occurred. Such a procedure in impacted face presen- 
tation would be most difficult. The limited mobility of the presenting 
part and the necessary application of forceps from the occiput to the 
mentum would not facilitate easy extraction, and dragging the head 
from deep in the pelvis would court injuries to the child. Extension 
of the incision above the bladder reflection would defeat the purpose 
of the operation. 

Extraperitoneal section would present similar difficulties besides 
being a far more formidable procedure. 

The treatment usually suggested in the late editions mf our standard 
textbooks for impacted face presentation is low segment cesarean sec- 
tion or craniotomy if the child is dead or dying. There is bare men- 
tion of pubiotomy. 

Recent advances in the technique of cesarean section have narrowed 
the indications of pubiotomy to a limited field. 
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DISCUSSION 

From observation of my own case, and reviews of cases I have fomid 
in the literature, it can readily be seen that these patients are poor 
surgical risks and pnbiotomy lends itself admirably to their treatment. 
It is certainly unfair to condemn pnbiotomy on its maternal and fetal 
mortality ivhen its indications have been narrowed to the poorest of 
surgical risks. Guggenberger gives statistics in his treatise on face 
presentation and lists maternal and fetal mortality under all treat- 
ments in 47 operative eases. Sixteen cesarean sections were done with 
three maternal and two fetal deaths. Two of these sections were 
transperitoneal, and the patients died from peritonitis. One was ex- 
traperitoneal and the patient died from generalized sepsis. One 
pnbiotomy was done in this series, which was successful for mother 
and baby. 

In all of the 10 eases here reviewed for impacted posterior facial 
presentation, there has not been a single maternal death, though the 
fetal mortality is 50 per cent. This fetal mortality might have been 
reduced considerablj^’ had three of the patients not been allowed to 
deliver themselves spontaneously after pnbiotomy. 

We have been taught that posterior face presentation should he al- 
lowed to progress in labor, anterior rotation of the chin should be 
awaited to permit spontaneous delivery, and, failing in this, vaginal 
manipulations to change the presentation should be tried. 

We also have been instructed that the mortality of the various types 
of cesarean section is increased in direct proportion to the length of 
labor and to the number of vaginal maniinilations. 

In view of all this, we must accept the operation of pnbiotomy as an 
emergency procedure when the child is alive. It is more simple, less 
shocking and carries a lower maternal mortality than the former oper- 
ation of anj’’ type in this condition. Between craniotomy and pnbiotomy 
there can be no choice, as maternal mortality statistics alone would 
support the latter procedure. 

It is not my ivish to advocate pnbiotomy in competition with low 
cervical cesarean section, but I do belieAm that pnbiotomy has a defi- 
nite indication in posterior impacted face presentation. The tivo pro- 
cedures haim no common indications. Only those cases unsuitable for 
cesarean section come into the pnbiotomy category. 
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SHAKKEY : PUBIOTOMY 
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The report of my case, which appears to he the tenth treated in this 
manner, follows: 

Mrs. E. S., aged 30 years, primipara, entered St. Vincent’s Hospital, May 23, 
1938. Dr. E. A. Bissett, lier physician, saw her early in the morning of May 24, 
made the diagnosis of posterior face presentation, and called me at 8:30 a.m. for 
consultation. She had been in labor thirty hours. He had made no attempts at 
delivery, but the patient’s temperature was 100° F., and her pulse was 110, on 
admission. 

She had been in labor at home all the preceding day, the membranes having 
ruptured before the onset of labor. At this time her pains were strong and regular, 
and there was some evidence of a contraction ring about 10 cm. above the pubis. 
The patient was exhausted. 

The fundus measured 38 cm. The breach was in the fundus. The fetal heart 
was on the right side, midway between the umbilicus and anterior superior spine 
of ilium. The presenting part was fixed in the pelvis. The pelvic measurements 
were: Interspinous, 26 cm.; intercristal, 31 cm.; external conjugate, 21.5 cm.; 
intertrochanteric, 34 cm.; biischial, 10 cm.; anteroposterior, 12 cm. The promon- 
tory could not be reached because of the presenting part. 

Vaginal examination showed the cervix to be fully dilated and retracted. The 
face was presenting with the chin posterior to the right and well below the ischial 
spines. An unsuccessful attempt was made to dislodge the child, but not even the 
slightest mobility could be obtained with moderate upward pressure. It was 
evident that the face was firmly impacted. Nevertheless forceps were applied 
and an attempt made to rotate the head, so that the chin would be anterior. 

A moderate amount of force was applied without producing the slightest tend- 
ency toward rotation. At this time a one-inch incision over the spine of the pubis 
was made. The superior border of the pubis was exposed on the left side. There 
being no pubiotomy needle available, it was necessary to use a large aneurysm 
needle. After catheterization, the finger-guided needle was passed back of the 
pubis. The left labium was pulled toward the center so that the point of the needle 
would emerge through the skin. A Gigli saw was threaded through the wound, 
beneath the pubis, and the bone was severed. A deep left lateral episiotomy was 
performed. 

Assistants held the patient’s legs on either side, making counter pressure so that 
the weight of the thighs would not cause too much separation of the bone ends. 
The separation obtained was 2 to 3 cm. Kielland forceps were applied and rota- 
tion was accomplished with considerable difficulty. The face was then delivered 
as a right mentum anterior. The baby boy showed no signs of asphyxia and 
breathed immediately. Its weight was 3,410 Gm. The patient showed consider- 
able shock after the delivery. Her pulse was 130, weak, and thready. She was 
given 1000 c.c. of 10 per cent glucose, intravenously. There was no extension of 
the episiotomy wound and catheterization showed clear urine. A retention catheter 
was inserted and episiotomy and pubiotomy wounds were sutured without drain- 
age. The pelvic girdle was strapped with eight-inch adhesive tape and the patient 
was placed in bed in a pelvic swing. Her pulse was 120 and temperature 100° F. 
until the eleventh day post partum. Some dark, sticky urine passed through the 
catheter on the first and second days, but the urine soon became normal in 
appearance. 

On the seventh daj’’, there was a small opening in the episiotomy wound, from 
which there was a purulent discharge. The wound healed by the twelfth day. 
The patient was allowed to be in a chair on the twenty-first day post partum. 
She walked on the twenty-third day with no limp and no disability. She was 
discharged from the hospital the same day. The baby was apparently normal, 
w'eighing 3,715 Gm. Although the head was still extended backwards as in the 
position at birth, it was freely movable, but tended to resume the backward 
position. At the end of two months this condition had remedied itself. The 
patient at the end of six months had no apparent disability from the pubiotomy. 



Table I. Verified Cases op Extrauterine Preonancy Associated With Tubal Tuberculosis 
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TUBAL PEEGNANCY ASSOCIATED WITH TUBAL 
TUBEECULOSIS 

P. Brooke Bland, M.D., Philadelphia, Pa. 

(From The Department of Obstetrics, The Jefferson Medical College) 

N otwithstanding the belief that various sequelae of tubal inflammation 
are the most common causes of pregnanej' within the Fallopian 'tube, the 
combination of tubal tuberculosis and tubal gestation is comparatively rare. In 
an exhaustive study of the literature, both domestic and foreign, I found, as out- 
lined in Table I, only 32 cases of the dual condition recorded. This would seem 
to indicate quite clearly that, as a cause of extrauterine pregnancy, tuberculous 
disease of the Fallopian tubes is seldom responsible. 

In a study of 55,000 surgical specimens in the laboratories of The Jefferson 
Medical College Hospital, from 1907 to 1939 inclusive, there were recorded 209 
cases of tubal gestation. In none of these was tuberculosis observed. There were 
also recorded 38 cases of microscopic tuberculous salpingitis. 

For the eleven-year period, from 1928 to September, 1939, inclusive, there were 
operated upon in the hospital 193 cases of various forms of extrauterine pregnancy 
or nearly 20 cases each year. None of these showed any evidence microscopically 
of tuberculous infection of the tubes. 

Moreover, in a fairly active gynecologic practice extending over a period of 
many years, the clinical record herewith presented outlines the first case his- 
tologically demonstrated which I have thus far encountered. 

The clinical and pathologic history of the patient whom I studied, bringing 
the total number thus far recorded to 33, is as follows: 

Mrs. W. K. (CH-1079), aged 30 years. The family history is entirely negative 
for hereditary disease. The parents of the patient together with all sisters and 
brothers (4 sisters and 3 brothers) are living and well. 

The patient has never had any serious disease. Her menstrual function was 
established at twelve, always regular, every thirty days, the flow lasting from four 
to fve days, moderate in amount. At times it has been accompanied by slight 
pain. The last normal period occurred about May 1, and the preceding period 
thirty days previously. 

The patient was first married at the age of 17. Two years later she gave 
birth normally to a full-term female child. There were no post-partum com- 
plications. She was married again at the age of thirty. 

Present Trouble. — The patient was admitted to The Jefferson Medical College 
Hospital on the afternoon of July 3, 1939. She was discharged well on July 22, 
1939. 

Two weeks before coming under observation she experienced some uterine bleed- 
ing of a mild type. This was associated with considerable pelvic distress, and 
she believed the symptoms indicated an oncoming miscarriage. She was seen by 
her family doctor who made a tentative diagnosis of an incomplete abortion and, 
accordingljq admitted her to the Mercer Hospital, Trenton, N. J., for treatment. 
Shortly after her admission a therapeutic curettage was performed. She remained 
in the hospital for five days. 

Following her dismissal from the hospital the bleeding recurred and continued 
“off-and-on” until she was admitted to the Jefferson Medical College Hospital 
on July 3. At this time, in addition to the uterine bleeding, siie was suffering 
from severe pelvic pain. This was intensely aggravated during a bimanual exami- 
nation, so much so that the patient developed imofound shock. 

The abdominal wall was hypersensitive and movement of the cervix was ex- 
ceedingly tender. The posterior vaginal fornix was distended and almost convex. 
In the right side of the pelvic cavity an indefinite mass was felt. From the fore- 
going physical symptoms and signs, a pror-isional diagnosis of a ruptured tubal 
pregnancy was made. 
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Blood examination showed red cells, 3,500,000 j white cells, 8,000; and hemoglobin, 
75 per cent. The urinalysis was negative, temperature 101° P., and pulse 82. 

Operatian . — ^Following admission she was immediately prepared for operation. 
Under gas-oxygen-ether anesthesia a diagnostic curettage followed by a posterior 
vaginal incision was performed. Through the incision a large quantity of fresh 
blood immediately escaped from the pouch of Douglas, thus confirming the diag- 
nosis of a ruptured or aborted tubal gestation. 

The patient was then placed in a modified Trendelenburg position and a mid- 
line incision was made. The abdominal cavity was inundated with fresh blood, 
and a large retortlike mass was found in the right side of the pelvis. This was 
delivered through the abdominal incision and .. resected. It rvas found to be a 
well-advanced tubal pregnancy, undergoing abortion. The left ovary and tube were 
examined, but were grossly not abnormal. The abdominal incision was closed, and 



Fig, 1. — Illustration of tuberculosis and pregnancy in the same Fallopian tube. The 
upper half, A, illustrates tlie portion of the tube containing the tuberculosis ; and B, 
illustrates a portion ot the tube containing the products of conception. 

during closure, the patient received 300 e.e. of blood intravenously. This was 
repeated the following day and two days subsequently. During the first forty- 
eight hours, the condition of the patient was somewhat disquieting, but after that 
her recovery was wholly uneventful. 

Follow-up Fecord . — Since her dismissal from the hospital, she has greatly im- 
proved, An x-ray of her chest made on Dec. 5, 1939, did not disclose any evidence 
of tuberculous disease, showing clear apices and normal peribronchial lung fields. 

Pathologic Ecport. — Specimen: (Dr. Carl Bucher) Eight Fallopian tube, ovary, 
and curettings. In diameter the Fallopian tube measured 6 cm. at the proximal 
end and gradually enlarged toward the distal end to form a dark, solid mass. 
The interior was mainly spongelike in consistency. There was no evidence of a 
true placenta or fetal structures. The ovary measured 3 by 2 by 2 cm. It was 
grayish in color and on section many small cystic cavities were observed. 

Eistology: 1, Several sections were taken from the Fallopian tube. The wall 
of the structure was edematous and hemorrhagic. On the inner surface there was 
considerable decidual tissue and in the lumen some "bits" of amnion as well as 
some chorionic villi. In addition, there was marked inflammatory reaction through- 



THE RELATION OP OBSTETRIC COMPLICATIONS TO 

STERILITY* 

Richard B. Nicholls, A.B., M.D., P.A.C.S., Norfolk, Va. 

‘ I ^HE purpose of this paper is to present the results of an investiga- 
A tion to determine the incidence and type of obstetric complications, 
including abortions, which occurred in 372 patients udio have been 
treated for sterility in the private pi’actice of Dr. C. J. Andrews and 
myself. All of these patients presented themselves to us with the pri- 
mary complaint of sterility. Many of them made an inadequate num- 
ber of visits to the office so that the results of their treatment could 
not be observed. This study is limited to those patients whose records 
revealed pregnancy or were followed by us for at least three years. 
This reduced the total number of cases reported to 118. 

It is logical that women who have diffieultj’’ in becoming pregnant, 
provided the cause is not obvious, would possess certain inherent qual- 
ities which would affect the normal course, development, and delivery 
of their offspring. The normal physiology of the endocrine system is 
so delicately interrelated that maladjustments in its function produce 
alterations in the physiology, metabolism and growth of the woman to 
the extent that it is reflected in the shape of tlie jielvis, the maturation 
of the ovum, the production of secondary sex characteristics, the size of 
the uterus, tubes, and vagina, and upon the ovarian and pituitary secre- 
tions so necessary for the maintenance of pregnancy.^ During preg- 
nancy all of the endocrine organs are functioning at their highest effi- 
ciency and at delivery their climax is reached. Failure or partial fail- 
ure in one or a combination of these factors either during pregnancy or 
at delivery may result in clinical manifestations, such as uterine inertia, 
post-partum hemorrhage, and premature separation of the placenta.^ 
Experimental and clinical evidence is accumulating which points to 
endocrine dysfunction as a cause of pre-eclampsia and eclampsia.-’ ^ 
Endocrine imbalance may make itself evident in the type of pelvic con- 
formity which would result in various degrees of cephalopelvic dispro- 
portion, arrested descent of the head, posterior position, breecli presenta- 
tion and transverse lie.’- 

For years ectopic pregnancy has been prominent as a complication in 
those patients who found it difficult to become pregnant.^ Ectopic preg- 
nancies maj’- have many causes, including damaged lumen of the ovi- 
ducts, or underdevelopment of the lumen resulting from endocrine 
imbalance. 

MATERIAL 

Of the IIS patients studied, 9 aborted spontaneously and are listed separatelj, 
leaving 109 to be studied as to their obstetric complications. These 109 patients 
have been divided into two age groups: Those between twenty-one and thirty years 

*Read at a meeting of the Norfolk County Medical Society, March 25, 1910. 
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out the tubal wall (Fig. 2). Sections taken from other portions of the tube 
showed an entirely different picture from that found in ordinary cases of tubal 
gestation. In these, there was observed extensive edema and hemorrhage together 
with an inflammatory reaction characterized by infiltration of the round cells. 
Most of these cells were lymphocytes. In many areas there were characteristic 
tubercles made up of a proliferation of epithelioid cells, giant cell formation, and 
an outer zone of inflammatory cells, chiefly lymphocytes (Fig. 3). 

2. Sections taken from the ovary disclosed the presence of numerous cysts of 
varying size lined with low cuboidal epithelium. There was no evidence of tuber- 
culosis in the specimen. 

3. A microscopic section of the curetted tissue was made up almost exclusively 
of blood clots and necrotic material. There was not sufficient tissue to make a 
positive diagnostic statement. 

Diagnosis. — (a) Tubal pregnancy, right; (b) tuberculosis of the Fallopian tube, 
right; (c) cystic ovary, right. 


COMMENT 

With tuberculosis accountable for 10 per cent or more of the cases of inflam- 
matory disease of the uterine adnexa, it ivould seem logical to assume that preg- 
nancy in the tubes, thus affected, should be more frequently encountered. The 
rarity of the combined condition is due chiefly, no doubt, first, to the invariably 
bilateral involvement of the tubes with tuberculous disease, second, to the wide- 
spread disorganization of the tubal walls with obstruction of the lumen and, third, 
owing to the inflammatory reaction in the tubal walls, to the prompt and early 
occlusion of their abdominal ostia. 

Obviously, in cases of this character conception in the tubes is wholly impos- 
sible. It is only those cases of a localized type, with the tubal canal still more 
or less patent, that will permit ingress of the spermatozoa through the uterine 
and the ova through the flmbrial end and thus permit union to occur. 

Finally, the relatively uncommon association of tuberculous salpingitis and tubal 
pregnancy may be partially explained on the ground that all tubal gestations 
are not, unfortunately, routinely studied in a microscopic way. If this course 
were generally practiced, it is likely that many more case histories would find their 
way into the literature. 
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4. That more studies are needed for the exact correlation of specific 
obstetric complications to their related backgrounds of sterility. 

5. That these findings should in no way deter the patient’s desire for 
the correction of sterility, hut should conversely increase the physician’s 
vigilance in carefully handling any complication that might arise. 
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SUBARACHNOID INJECTION OF ALCOHOL FOR THE 
TREAT]\IENT OF PAIN IN GENITAL CARCINOMA 

Frank L. Bauer, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

T he importance of the treatment of intractable pain in patients with 
chronic progressive disease of Amrious kinds is obvious. Since the 
subarachnoid injection of alcohol has received considerable attention 
because of the ease of its administi*ation and its reported efficiency, it 
Avas decided to evaluate the results obtained from its use at the Univer- 
sity Hospitals in patients Avith malignant disease of the female genitalia. 

SUBJECTS 

During the years 1933 to 1939 inclusive, 29 patients Aidth incurable 
genital carcinoma received one or more subaraclinoid injections of alco- 
hol. The records of 22 AA^ere deemed sufficiently complete for the 
purpose of this study. The carcinoma originated in the cervix in 20, 
on the vulva in 1, and in the Amgina in 1. A total of 27 injections Avas 
made, 5 patients receiving 2 treatments. 

TECHNIQUE 

All injections ivere made at or below the eleventh thoracic interspace, using re- 
centty distilled and carefully stored ethyl alcohol with no more than 6 per cent water. 

Alcohol is lighter than spinal fluid and will overlie it in a more or less definite 
stratification. Its action is upon tlie unmyelinated pain and thermal fibers of the 
dorsal roots as they emerge from the cord and pass through the subarachnoid space. 

During injection, the patient lies on the unaffected side. If the pain is bilateral, 
treatment must be repeated the following day with the patient lying on the otlier 
side. Accurate localization of pain-carrying segments is desirable, so that the 
initial injection will attack the desired fibers. 

A number 19 or 20 gauge, spinal puncture needle is inserted into the subarachnoid 
space and 7.0 to 10.0 c.c. of spinal fluid Avithdrawn. Using a tuberculin type 
syringe, 0.5 to 1.5 c.c. of alcohol are injected during a three-minute interval. Eapid 
injection, movement of the patient during or shortly after injection, or introduction 
of air Avill interfere with the accurate stratification of the alcohol at the planne 
level. After the injection, the patient lies quietly on the side for sixty minutes an 
remains in bed for ten hours. 

RESULTS 

Detailed results of injections in the 22 patients in this series are sum- 
marized beloAV. Of this group 9 receded no or poor relief (lasting less 
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and those between thirty-one and forty years. There are 70 patients in the first 
group of whom 32 became pregnant and were delivered while 38 failed to become 
pregnant. Of the 32 who were delivered, twelve patients encountered an obstetric 
difficulty as listed in Table I. In the second age group, there were 39 patients of 
whom 16 became pregnant and were delivered while 23 failed to become pregnant. 
Of the 16 delivered, 7 encountered obstetric difficulties as shown in Table I. 

To summarize, 372 case records were examined. Of these, 118 patients were 
studied, 9 aborted, 48 came to delivery, and 61 failed to conceive. Of the 48 de- 
livered, 19, or 39.5 per cent, encountered major obstetric difficulties. Including 
abortions 57 conceived. If the abortions were added to the complications, it would 
increase the total number of complications to 28 or 49 per cent of those who 
conceived. 

Table I 


AGE 

DELIVERED 

FAILED 

COMPLICATION 

31-40 

39 cases 

16 

23 

iR.O.P., difficult forceps, stillborn 
iR.O.P., Midforeeps, long labor 
[l.O.P., Midforceps, long labor 

Midforeeps, slow dilatation, long labor 

Abruptio placentae, Porro cesarean 

Ruptured ectopic 

First breech, second central placenta previa, trans- 
verse position 

21-30 

70 cases ^ 

1 

1 

32 ! 

1 

38 

Pernicious vomiting, therapeutic abortion at 2 
months 

B.O.P., midforeeps, Scanzoni 

R.O.P., midforeeps, uterine inertia, hypertension 
E.O.P., midforeeps, Scanzoni 

|L.O.P., midforeeps, moderate disproportion, diffi- 
cult delivery 

Ruptured ectopic 

Ruptured ectopic 

Placenta previa marginalis 

Premature labor 7V2 ™o. 

Cesarean for disproportion 

Abruptio placentae, stillborn 

First ectopic, second disproportion-cesarean, third 
monster, fourth cesarean 


Table II 


Total records studied 
Case records used 
Abortions 

Exclusive of abortions 
Became pregnant and delivered 
Failed to conceive 
Total complications 
Including abortions 


372 


ns 


9 


109 


48 

40.6% 

61 


19 

39.5% 

28 

49.0% 


Obviously this study is not of a sufficiontly large series to be conclu- 
sive but it does suggest: 

1. That the obstetrician, in giving prenatal care, must bear in mind 
the etiologie background of the individual patient’s sterilitjL 

2. That obstetric complications have a liigher incidence in women who 
become pregnant follotving treatment for sterility. 

3. That, duo to the increased incidence of obstetric complications, 
expert obstetric judgment at delivery is needed. 
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fined to bed and tlie others soon will be. Therapy necessarily revolves around the 
relief of pain, which often is extremely severe. The alternatives are presacral sympa- 
thectomy, dorsal root resection or increasing doses of opiates, any of which may be 
objectionable. Since the injection of alcohol is a simple and often effective procedure 
it is felt that in many cases the chance for relief outweighs the possibility of un- 
toward effects. 


SUMMARY AND CONCLUSIONS 

Tiventy-tAVo patients with inexirable and advanced genital carcinoma 
associated with severe pain were treated with subarachnoid injections of 
alcohol. It was found that : 

1. When the pain distribution indicates involvement below the eleventh 
thoracic cord segment, the injection of strong alcohol into the sub- 
arachnoid space may occasionally give excellent relief, but more fre- 
quently the relief is incomplete or of short duration. 

2. Such injections are often followed by serious permanent motor and 
sphincter distui'bances. 

3. There is an apparent correlation between the degree of relief ob- 
tained and the amount of the resulting motor and sphincter disturbance. 

RESULTS OF INJECTIONS 

AU injections were made below the 11th thoracic vertebra. Unless otherwise 
specified : 

“Transitory” refers to a period of seven days or less. 

“Relief” refers to a period of more than seven days. 

1. H-13254. Pain in lower abdomen, right hip, and leg. 1.75 c.c. of absolute 
alcohol. Urinary incontinence for 10 days, lower abdominal pain decreased, leg and 
hip pain persisted. No relief. 

2. K-5223. Severe lower abdominal pain. Quantity of alcohol not stated. Im- 
mediate transitory numbness in left leg. No relief. 

3. 38-16536. Deep pelvic and right groin pain. 1.5 c.c. of alcohol, repeated 
following day with patient lying on opposite side. Amelioration of pain for 3 
days. Recurrence with full intensity. Permanent urinary incontinence and mild 
bilateral paresis. 

4. H-93. Low abdominal pain more pronounced on right. 1.0 c.c. of 95 per 
cent alcohol with transitory numbness of the right lower extremity. No relief. 

5. K-6773. Low abdominal, right hip and leg pain. 1.5 c.c. of absolute alcohol. 
Slight transitory improvement complicated by persistent motor paralysis. 

6. K-8116. Low abdominal and bilateral leg pain. 0.75 e.c. of absolute al- 
cohol, repeated following day with patient lying on opposite side. Transitory numb- 
ness and burning in legs. Numbness persisted. No relief from pain. 

7. 38-22200. Right flank and leg pain which disappeared immediately following 
0.9 c.c. of absolute alcohol but recurred in 2 days. 

8. 39-9129. Deep pelvde, left groin, and leg pain. 0.7 c.c. of absolute alcohol, re- 
peated following day with patient lying on opposite side. Transitory urinary in- 
continence and diminution of pain in left leg. Recurrence in 3 days. 

9. 38-41459. Deep pelvic and right leg pain. 0.7 c.c. of absolute alcohol. Pa 
tient thinks she obtained very slight transitory improvement. 

10. M-13116. Low abdominal and left leg pain. 1.5 c.c. of 95 per cent alcohol 
resulted in persistent difficulty initiating urination. Partial relief. 

11. 38-28705. Deep pelvic and right leg pain. 1.0 c.c. of absolute alcohol ga\e 
transitory burning and numbness. There was an incomplete paralysis of right eg 
which slowly decreased after 10 days. Partial relief. 

12. K-3036. Deep pelvic pain. 0.6 e.c. of absolute alcohol.^ Transitory numO- 
ness and motor paralysis of left leg lasting 36 hours. Slight relief. 

13. P-6217. Severe lumbosacral pain. 1.0 c.c. of absolute alcohol. Permanen 
urinary incontinence and slight relief. 
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than seven days), 5 obtained indifferent relief persisting longer than 
seven days. The remaining 8 patients obtained good relief Avhich lasted 
well beyond a week. 

During injection there was usually a sudden burning sensation which 
gradually faded into a warm gloiv over the sensory distribution of the 
affected roots. Sensory test showed liypalgesia and lesser degrees of 
hypoesthesia. Transient motor paralyses, sphincter disturbances and 
loss of the deep reflexes were frequently observed. As the alcohol dif- 
fuses into the spinal fluid, it becomes diluted and inactive. The leuco- 
cytes in the spinal fluid become temporarily increased, and there is often 
a mild febrile reaction which persists for twenty-four to thirty-six hours. 
In certain eases, in spite of adherence to a rigid technique, permanent 
motor weakness and sphincter disturbances will occur. 

Since some of the patients were discharged shortly after receiving the 
injections, data on the late results were incomplete. Questionnaires were 
sent to the 10 patients in this group; but replies were received from 
only 3 ; 4 had died in the interval. 

Eight of the 22 had motor paralj^sis, 6 had sphincter disturbances, and 
5 had combined motor and sphincter disturbances, all of which lasted 
for more than three days. Five of the 8 with motor paralysis and 3 of 
the 5 with sphincter disturbances fell into the group of 8 patients wdio 
obtained good relief. In contrast, the group of 9 who obtained no or 
indifferent, transient relief included only one patient with combined 
motor and sphincter disturbances and one who suffered urinary incon- 
tinence. 

DISCUSSION 

To Dogliottii is accredited tlic first report of subarachnoid injection of alcohol 
for the treatment of intractable pain. Since this time there have been many re- 
ports concerning its use, indications, and results. The various techniques are funda- 
mentally similar. Sterna feels that the desirable alcoholic concentration in the 
spinal fluid is 30 per cent, and it has been establislied by experience that this is 
most efficiently achieved by injection of alcohol of approximately 95 per cent con- 
centration by volume. Higher concentrations produce undesirable changes in the 
cord substance, and lower concentrations are ineffective. The closer to the end of 
the spinal cord injections are made, the less the volume of alcohol necessary to 
produce the effect. Below the third lumbar interspace, it is wise not to use more 
than O.G c.c., because at this level the size of the subarachnoid space in relation to the 
mass of nervous tissue is small and larger amounts affect the cord and give a cauda 
equina syndrome. This danger exists at any level, but when injections are made 
higher in the cord, there is a larger margin of safety. 

Prom the results obtained in this series of patients, it is obvious that the in- 
jection of alcohol into the subarachnoid space is not a panacea for the severe pain 
produced by extensive genital carcinoma. The fact that over half of the motor 
and sphincter disturbances occurred in the S patients obtaining good relief is 
significant. Apparently these patients obtained relief because suflScient alcohol was 
injected to give a high spinal fluid concentration over a relatively wide area. This 
caused extensive destruction of both the anterior and posterior roots and probably 
changes in the cord itself that were clinically comparable to these seen in partial 
transverse myelitis. 

Wien considering the possible deleterious effects of subarachnoid alcohol injec- 
tion as a therapeutic measure for intractable pain, there are several mitigating fac- 
tors. Most of the gjmecologic patients who receive such treatment are in the late 
stages of carcinoma and have a very limited life expectancy. Some are already con- 
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Althougli Meigs and Cass, in 1931, called attention to solid fibroma of the 
ovary associated vritli ascites and li 5 'drotliorax as a clinical entity-, other authors 
previously had noted these changes. Mapesz in 1909 noted ascites as a con- 
comitant symptom of solid fibroma of the ovary, but did not mention hydro- 
thorax. In 1913 Titus3 emphasized the presence of ascites in one-half of the 
cases of fibroma, and although his patient had chest findings, no mention of 
hjMrothorax was made. Tlie symptoms referable to the heart, i.e., dj-spnea and 
orthopnea, he ascribed to the size of the tumors or to the ascites. In 1923, both 
Owen4 and Hoons independentlj” described the presence of hj-drothorax which 
disappeared following the surgical removal of the ovarian fibroma. Ascites 
was also noted by both authors. 

Case 1. — Mrs. G. M., a 45-year-old, white housewife, had been aware of the pres- 
ence of a mass in her lower abdomen for about one j'ear, during which time it had 
graduallj' increased in size. For about a year previous to the occurrence of her 
menopause she had noticed a prolongation of her menses and the passage of numerous 
blood clots in the flow. Following the menopause, however, there had been no 
further vaginal bleeding of any kind. 

She stated that she was annoyed by a constant bearing-down sensation in her 
lower abdomen. She had also been troubled by a sacral backache for some time. 
During the two months preceding her admission to the hospital, she had lost twelve 
pounds in weight in spite of a fairly good appetite. At times she experienced 
edema of the feet and ankles, heart-consciousness, palpitation, slight dyspnea, and 
left thoracic pain on deep respiration. 

The patient had been told that she had ‘ ‘ thyroid and heart trouble. ’ ’ Her meno- 
pause had occurred one year previously, and there had been no postmenopausal 
bleeding. 

Physical Examination . — The patient was a fairly well-nourished, well-developed, 
white female in no immediate distress. Her temperature, pulse, and respirations 
were normal. Her blood pressure was 120/70. The thyroid gland was not palpable. 
There was dullness in the lower chest bilaterally with some diminution in intensity 
of breath sounds on the left side. The left heart border was displaced laterally, 
and there was a soft systolic murmur at the apex. In the lower abdomen just above 
the sjunphysis pubis, a nontender baseball size, hard, smooth mass could be palpated. 
Vaginal examination revealed only the presence of the mass felt abdominallj' but 
yielded no additional information as to its origin or nature. 

Laboratory Findings . — The blood and urine were essentially normal. The basal 
metabolic rate was -10 per cent. Electrocardiographs were reported as showing 
“evidence of extensive myocardial damage on a probable arteriosclerotic basis.” 
Chest x-ra 3 's j'ielded the following: “There is a dense homogeneous shadow oc- 
cupjdng the left base with its upper border definite and oblique and parallel to the 
anterior fifth rib. This shadow obliterates the diaphragm and costophrenic angle.” 
Re-examination one week later confirmed these findings. 

Preoperative Diagnosis . — On the basis of the above findings and a surgical con- 
sultation, a diagnosis was made of papillary adenoma of the ovary, probably malig- 
nant, with orgarric heart disease and left pleural effusion. Exploratorj- operation 
was advised. 

Operation . — Operation was performed on Nov. 22, 1937, three weeks after admis- 
sion to the hospital. There was free serous fluid in the peritoneal cavitj*. A 
large solid tumor of the left ovarj’’ was found. There were also several sma 
uterine fibroids and a ej-stic mass in the left broad ligamerrt. The right ovarj 
was sliglrtlj' enlarged and sclerotic. No enlarged Ij-mplr nodes nor anj' 
evidence of malignancj' was seen. The left ovarian tumor and the C 3 'st in the e 
broad ligament were removed. _ 

The postoperative course was entirel 3 ' uneventful and the patient was^ is 
charged on Dec. 4, 1937, the thirteenth day after operation, in good condition 
and much improved. When last seen in April, 1939, approximately sixteen montlis 
later, she was entirel 3 ' well and had no complaints. _ 

Pathologic Examination . — The specimen consisted of an ovar 3 ' converted in o a 
firm solid mass measuring 17 b 3 ' 13 b 3 ' 5 cm. The surface was smooth, purp e 
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14. P-8322. Deep pelvic pain. 0.75 e.c. of absolute alcohol resulted in transitory 
numbness nitli partial relief. 

15. J-3773. Pain in left hip and leg. 0.75 c.e. of absolute alcohol. Immediate 
and complete relief. 

16. K-8192. Pain in lower abdomen and right leg. 1.5 c.c. of absolute alcohol 
with immediate relief lasting for 6 months. 

17. 39-12607. Pain in pelvis and left leg. 0.9 c.c. of absolute alcohol resulted 
in transitory burning and numbness. There was partial paralysis of right leg. 
Good relief during 30-day observation period. 

18. K-9944. Deep pelvic pain. 0.6 e.c. of alcohol with immediate partial relief 
lasting 21 days. 

19. 38-41607. Low abdominal and bilateral leg pain. 1.0 c.c. of 95 per cent al- 
cohol, repeated followdng day with patient on opposite side. There was persistent 
bilateral incomplete motor paralysis and relief lasting 14 days. 

20. 39-3812. Deep pelvic and right leg pain. 1.0 c.c. of 95 per cent alcohol. 
Persistent urinary incontinence and right motor paresis. Complete relief lasting 
60 days. 

21. 39-2564. Abdominal and right hip pain. 0.7 c.c. and 0.8 c.c. of absolute 
alcohol on left and right on successive days. Persistent urinary incontinence and 
bilateral paresis. Complete relief from pain. 

22. 39-869. Pain in right leg. 1.0 c.c. of absolute alcohol. Transitory burning, 
numbness, and urinary incontinence. Paralysis of right leg but relief from pain 
during observation period of 7 days. 
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FIBROMA OF THE OVARY WITH ASCITES AND 
HYDROTHORAX 

A Clinical and Pathologic Study With Report of Two Cases 

Edward J. Bomze, B.S., M.D., and Jack D. ICirshbaum, M.S., M.D., 

Chicago, III. 

(From the Department of Pathology, Cook County Hospital, and the Department of 
Gynecology, University of Illinois, and the Department of Surgery 
Nortlnvestern University ) 

S OLID fibromatous tumors of the ovary are no longer considered rare nor of 
particular clinical significance. However, their occurrence associated with 
ascites and lu’drothorax (frequentl}' referred to as Meigs’ sjmdrome) presents 
an extremely interesting clinical and pathologic entitj’’, both as a diagnostic 
problem and as a condition which, in spite of a clinical picture of grave ap- 
pearance, is almost magically relieved by surgery. Its recognition, therefore, is 
important to both clinicians and pathologists. This condition exemplifies an ap- 
parentlj' benign tumor capable of producing effusions into two of the major 
body cavities (abdominal and pleural) w'itliout any detectable local or remote 
anatomic changes. Although this tumor is histologicall 3 ' benign, it produces 
a picture clinicallj- simulating a pelvic malignancj- with peritoneal and pul- 
monarj' or pleural metastases. 

We are here reporting two such cases. One is fairlj' tj-pical. The other is 
somewhat atj'pical, but illustrates the fact that a fatal termination maj- result if 
surgical treatment is too long delaj'cd. 
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nuclei of these cells were long and flat, with pointed buds, and were rich in 
chromatin and quite regular in size and shape. Between these bundles there was 
a moderate number of dilated blood vessels. There were manj’- areas of diffuse 
necrosis and hemorrhage. The necrotic and living tissues were separated by 
a narrow zone of edematous tissue. The tumor possessed an edematous capsule 
which wms less cellular than the tumor and showed wide thrombosed blood 
vessels. 

Anatomic Diagnosis. — Twisted large fibroma of the left ovary with hemorrhagic 
infarction and necrosis, acute glomerulonephritis, bilateral hydrothorax, ascites, 
and nodose goiter. 

COMMENT 

Case 1 is fairly^ typical of this syndrome in all its aspects and demonstrates 
the various factors brought out bj' Meigs® and Meigs and Cass.r The patient 
had been hospitalized because of symptoms suggestive of cardiac failure. How- 
ever, after the abdominal mass was discovered and x-rays revealed a hydro- 
thorax, a diagnosis of malignancy of the ovary wms made. This illustrates the 
value of emphasizing the importance of this syndrome. If the case had come 
to rest at this point on the conclusion that the patient wms suffering from a hope- 
less condition of malignancy with metastases, the outcome wmuld have been some- 
^vhat different from the satisfactory result finally' attained. Operation had dis- 
closed the actual cause of her sy'mptoms. 

Case 2 presents another aspect of the situation. Although the patient had a 
large ovarian fibroma, bilateral hy'drothorax, and ascites, the picture was com- 
plicated by a pregnancy' terminating at six months in eclaniptogenic to.xemia 
andt spontaneous abortion. Death of the patient occurred two day's after an 
exploratory' operation in w'hich the ovarian tumor and ascites were discovered. 

In analyzing the events leading to her death, three possible mechanisms are to 
be considered. First, did the presence of a large ovarian tumor interfering with 
the progress of gestation and producing abortion, combined w'ith the effects of 
toxemia and an exploratory' laparotomy', cause her death? Second, did she die 
from the acute glomerulonephritis w’hich was observed on microscopic e.xamina- 
tion? Third, one may consider as a cause of death an untreated Meigs’ syndrome. 
That death may' occur in this disease is brought out by Meigs® who reports a 
case in -which the patient died without operation. 

Meigs’ syndrome may be defined as a clinical entity in which a benign fibroma 
of the ovary is accompanied by a serous transudate in the peritoneal cavity' and 
in one or both pleural cavities. 

The condition may' occur at any' age after maturity', but is most often dis- 
covered in the early' postmenopausal period. Ho-u'ever, cases have been reported 
as occurring in patients 36 and 64 y'ears of age.^- ’’ The true frequency' of occur- 
rence is difficult to determine, since these cases are usually' included in the group 
of ovarian fibromas in general. The incidence of ovarian fibroma is reported by' 
various authors as ranging between 2 per cent and 4 per cent®. ® of Jill ovarian 
tumors. Among our cases (autopsy' and surgical material) fibromas make up 
7.6 per cent of all ovarian tumors or 9.9 per cent of the benign group. According 
to Meigs and Cass,r in their review of the literature, they' found that various 
authors report 13.7 per cent to 40 per cent of ovarian fibromas are accompanied 
by' ascites. 

Clinically' in both of our cases there w'ere features w-hieh suggested cardiac 
w'eakness w'ith resulting circulatory' disturbances. In Case 1 this is substanti- 
ated by the electrocardiographic findings. It is possible that in a patient who 
has a subclinical or compensated cardiac weakness in which the cardiac resene is 
just sufficient to withstand the strain of the patient's activities, the added stress 
thrown on the heart by' the pressure of the heavy' ovarian fibroma, combine ^ 
with its possible interference w'ith pelvic and lower abdominal circulation, may 
be sufficient to produce a low' grade cardiac decompensation, resulting in ascites 
and pleural effusion. This explanation is supported by the necropsy findings in 
one of the cases. 
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gray to yellowish tan, and in the capsnle there was a single dilated and con- 
gested blood vessel. On sectioning, the cut surface was homogeneous light grajdsh 
tan and trabeculated. Microscopic examination showed the tumor to be com- 
posed of interlacing bundles of cellular fibrillar tissue. The nuclei were large, 
oval-shaped, and regular. There were no evidences of malignanc}’. The path- 
ologic diagnosis made was benign cellular fibroma of the ovarj'. 

Ca.se 2. — Mrs. E. S., 37 years old, colored, was admitted to the hospital on 
Sept. 11, 1930, complaining of pain in the right upper quadrant of her abdomen of 
three weeks' duration. The pain was sharp and constant, radiating to both sides 
of the back and had become more severe on the daj^ of admission. On that da 3 ' 
she had developed pains in the lower abdomen, recurrentlj’^ cramplike in charac- 
ter, and resembling labor pains. She had been attending a prenatal clinic for 
some time and had been told that if the pains became more severe it would be 
necessarj’^ for her to enter the hospital. She stated that she had been aware of 
a palpable mass in her lower abdomen for at least four months. 

The medical and surgical histor}' were irrelevant. Her menses had been normal 
until the onset of her pregnancj'. Her obstetric historj" included 9 pregnancies 
and 7 normal deliveries. She had two miscarriages and one of her babies had 
been a breech presentation delivered b 3 ’^ “instruments.” 

Physical Examination . — The patient was poorl 3 ' nourished and appeared to be 
in severe pain. Her temperature was 98° F. ; pulse, 128; respirations, 24; and blood 
pressure 154/120. There was a nodular enlargement of the th 3 woid gland. The 
breasts were enlarged and colostrum could be expressed from both. The abdomen 
was distended asymmetrically with a large bulging mass on the right side which 
was hard and tense, and a smaller softer mass on the left side, the two together 
extending to the level of the xyphoid. Fetal heart tones could not be heard.^; On 
vaginal examination the cervix was found to be soft, the external os closed. There 
was a pitting edema of both lower extremities. 

There w'ere no significant laboratoiy findings. 

On the basis of the above data a diagnosis of pregnancy with fibroids and 
eclamptogenic toxemia W'as made. However, the possibilit 3 ’ of nialignanc 3 ’' of the 
ovary complicating pregnanc 3 ’ was strongl 3 ’' considered. 

Three da 3 's after admission, the patient delivered a dead six months’ fetus, 
followed by spontaneous expulsion of the placenta. Examination showed a large 
hard rounded mass in the abdomen separate from the uterus. The patient’s con- 
dition failed to improve and on Sept. 16, 1930, three da 3 ’s later, an explor<ator 3 ’- 
laparotom 3 ’’ was performed under local anesthesia, and a large solid tumor of 
the left ovary with an unrecorded amount of free fluid was found. Because of 
the patient's poor condition, the mass was not removed. However, a biops 3 ’’ was 
taken from it. Her condition remained poor following operation and on September 
18, two da 3 's later, she died. 

Autopsy . — (Performed b 3 ' E. H. Jaffe.) Autops 3 ’ was performed on the da 3 ' of 
death and the pertinent findings consisted of the following: There was a huge 
spherical firm tumor mass of purple gra 3 - color occupying the midportion of the 
abdominal cavit 3 ', displacing the liver, stomach, and transverse colon upward and 
the small intestines to the left and downward. This mass measured 29 cm. in 
transverse diameter, 27 cm. in vertical diameter, and 16 cm. in anteroposterior 
diameter. It weighed 7,150 Gm. The surface of the tumor was cloud 3 ' and cov- 
ered by thin fibrinous tags. Its origin was the left ovary and its pedicle was 
formed b 3 ' the Fallopian tube, ovarian ligament, and mesosalpinx, and was twisted 
through 330 degrees. There were dilated 13 ’mphatics in the mesovarium, and the 
veins were filled with light purplish red thrombi. On section, the cut surface was 
light, purple gray to dark purple and vcr 3 " firm, although it contained several 
up to 10 mm. cavities with a smooth lining and filled In- a clear watery fluid. 
There was about 150 c.c. of cloud 3 -, reddish brown fluid in the pelvis. The loft 
pleural cnvit 3 - contained about 700 c.c. of brownish fluid and the right about 
50 c.c. 

Microscopicall 3 -, the tumor was composed of slender, spindle-shaped cells be- 
tween which there were, at regular interval.s, bundles of collagenous fibrils. The 



286 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Tlie patient %Yas subjected to complete roentgenologic investigation. Tlie colon, 
gall bladder, esophagus, stomach, and duodenum were reported normal. The small 
intestinal series revealed all the small intestines situated in the right upper quadrant 
of the abdomen and in the epigastrium (see Fig. 1). The loops emptied readily. 
Roentgenograms of the chest revealed the diaphragm elevated bilaterally, but both 
lung fields were clear. 

During the eight-day^ period of hospitalization, the patient remained distended 
but without pain. There was constant nausea. She ivas discharged upon her re- 
quest on the eighth day. 

The patient was re-admitted one week later. During this time the abdomen had 
increased in size, and she had developed extreme shortness of breath and a dry 
cough. Examination revealed the expansion of the thorax markedly restricted, espe- 
cially on the left. A^ocal fremitus and breath Bounds were absent and the percus- 



Fig- 1. 


sion note was flat. The right lung field was clear. The heart was displaced to t le 
left (Fig. 2). There was pitting edema of the lower legs. No change in the a 
dominal signs were noted except that a small ecchyniotic area was observed sur 
rounding the umbilicus (Cullen’s sign). The urine was normal, the blood coun 
showed an increasing anemia, the sedimentation rsite was rapid, and the bloo c icm 
istry was normal. 

Thoracentesis and paracentesis revealed grossly bloody fluid. Inasmuch as t le 
presumptive diagnosis (pelvic tumor) was open to doubt, exploratory laparo om. 
was deemed advisable. 

The patient was induced and maintained with evipal intravenous anesthesia )C 
cause of the respiratory embarrassment. A large aspiring needle vas introc 
the left thorax and approximately 500 e.c. of bloody fluid was first ' g 

small suprapubic incision was then made. Upon opening the peiitoneum, i -.j-j, 
a gush of serosanguinoous fluid. Palpation revealed the presence o a mass 
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SUMJrARY 

Two cases of benign solid fibroma of the ovarj' associated with ascites and 
hydrothorax are here described. 

In both patients the left ovary was the site of the tumor, and the patients’ 
ages were 45 and 37 years, respectively. 

The hydrothorax was on the left side in one case and bilateral in the other. 

A mild cardiac decompensation is suggested as the cause of the ascites and 
hydrothorax, as disclosed by the necropsj’- in the second case. 
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GRANULOSA CELL TUMOR OF THE OVARY WITH 
HEMOPERITONEUM AND HEMOTHORAX^' 

Report of a Case 

Clifford J. Vogt, M.D., CLEirEiANo, Ohio 
(From the Department of Obstetrics and Gynecology, University Hospitals) 

W ITH the growing interest in granulosa cell tumors of the ovary, I wish to add 
this very interesting ease to the literature. The presence of hemoperitoneum 
and hemothorax in association with any abdominal tumor must certainly carry a 
suspicion of a metastatic neoplastic process until definitely ruled out. In this case 
there was a rapid postoperative recrudescence to a normal physiologic and anatomic 
state, and the patient is symptom free after two years. This relatively short period 
of observation is not sufficient to comment on the relatively low degree of malig- 
nancy of granulosa cell tumors in general witli any degree of confidence. 

The patient, well developed, obese, 44 years old, first complained of a dull aching 
pain in both lower quadrants of the abdomen, more severe on the right, of two and 
one-half months’ duration. The onset immediately followed a seven-day attack of 
dysentery. There had been constant nausea and anorexia and periodic vomiting for 
nine weeks. The patient had noted an increase in the size of the adbomen of one 
week’s duration. 

The patient had always been well. She was treated for sterility eighteen years 
previously, at which time a dilatation and curettage had been performed and a stem 
and Smith pessary was used for six months. Ten years ago the patient had an 
abdominal hysterectomy because of fibromyomas. 

Tlie menses had always been regular, every twenty-eight days, lasting three days, 
since the menarche at the age of fifteen until the removal of the uterus ten years 
ago. There have been no menopausal symptoms, remote or recent. 

Upon admission the positive physical findings vvere: A tenselj* distended 
abdomen, but no tenderness and no masses palpable. A fluid wave was pres- 
ent. Pelvic examination revealed a normal cervix but the cul-de-sac and forniccs 
were bulging, due to increased intra-abdominal pressure. No mass could be demon- 
strated. The lung fields were clear. The admission urine specimen was normal. 
The leucocyte count was 7,150, the erythrocyte count 4.22 million, and the hemo- 
globin 61 per cent (Sahli). 

•With tlic permission ot W. H. IVeir and A. J. Beams. 
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Pathologic Peport 1.— The specimen consisted of a cyst wall 28 cm. in diameter. 
The surface was smooth, gray pink, and glistening. The inner surface was covered 
by a rather thick layer of yellow-pink, somewhat granular tissue several centimeters 
thick. It had a tendency to be piled up in an irregular papillarj' manner. There 
was considerable fibrous tissue in the tumor mass. 

Histologic examination of the tissue revealed a very cellular tumor growing in 
broad compact groups of cells. The individual cells were uniformly small and round 
or ovoid in shape, although in some areas they were elongated and of spindle type. 
The nuclei were vesicular and the cytoplasm abundant but poorly defined. Thin 
bands of connective tissue separated the masses of cells into poorly defined alveoli. 
There were a moderate number of mitotic figures. The tumor showed no differentia- 
tion. There was suggestive papilliferous arrangement in a few areas. There was 
no involvement of the capsule although small groups of cells were present just 
within the outer band of connective tissue of it. The type of neoplastic cell defi- 
nitely resembled a granulosa type. Diagnosis: Malignant granulosa cell tumor 
(Fig. 3). 

Pathologic Peport 2 . — The pleomorphism of the cells was not uncommon in 
granulosa cell tumors. Tliere was no invasion of the capsule. The presence of a 
tiny amount of fat in the essential cells, together vuth their loose cytoplasm indi- 
cated a small amount of luteinization. The cellular parts of the tumor were devoid 
of reticulum; the lesion was therefore not a thecoma. The supporting tissue showed 
a rich reticulum which, in a few places, suggested the arrangement of theca interna. 
There was not adequate reason for considering this tumor as malignant. Pevised 
Diagnosis: Granulosa cell tumor of the ovary with slight luteinization. 

The lack of concurrence of opinion in the histopathologic examination of the 
tissue of this tumor is significant. It is obvious the variation in the two interpreta- 
tions described above regarding the question of malignancy permits no compro- 
mise. It seems, therefore, that the criteria for malignancy in all granulosa cell 
tumors is not clearly defined; that there are instances in which these are subject 
to the element of individual interpretation, which may be variable. I quote Dr. 
Howard T. Karsner:* “There are several difficulties in the microscopic diagnosis 
of malignant granulosa cell tumors. With ordinary fixation it may be difiicult to 
distinguish between true epithelium such as occurs in carcinoma, and granulosa 
cells. The matter of the diagnosis of malignancy is thus confused by the frequent 
lack of distinction between granulosa cells and epithelial cells. . . . The trabeculae 
of the (benign) granulosa cell tumor suggests an invasive growth, but they show' a 
gradual merging with the enveloping capsule in contrast to the customary sharp dis- 
tinction of invading carcinoma. The malignant granulosa cell tumor grow's into and 
through the ovarian capsule and sections often show nodular masses associated with 
widespread hemorrhage and necrosis.” 

The frequency of mitoses is apparently not significant. 

Hemoperitoneum and hemothorax, in the absence of known primary etiologic fac- 
tors and in association ivith a “malignant” tumor, are usually presumptive evidence 
of a metastatic invasion of the peritoneum and pleura. In the absence of a pro\e 
metastatic involvement of these structures we are unable to explain the presence o 
the serosanguineous collection of fluid. It is well known however, that solid tumois 
of the ovary are often associated with abdominal ascites and even hydrothorax, ye 
the mechanism of the formation of these fluids has not been satisfactorily exp aine 
In view of the rapid recovery of our patient I believe it is safe to dismiss t le pos 
sibility of peritoneal or pleural carcinomatosis. It has, on the other hand, been o 
served that with the removal of the ovarian influence there is a temporary arres , 
even regression, of the activity of metastatic as well as primary lesions. 

Qualitative examination of the chest fluid for the presence of estiogenic 
stances might have revealed information valuable not only in the explanation o i 
etiology, but possibly in the further understanding of these tumors. are 

positive estrogenic titer to be present, ectopic secreting foci within t le p , 

conceivable; their disappearance, or the disappearance in their activi j, pos 
following the removal of the ovarian influence. 


•Certain Ovarian Tumors Associated with Sexual Endocrine Disfunction, Tran 
tions and Studies, College of Physicians of Philadelphia 1: 301, liwi. 
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from the pelvis. The mcision was enlarged and an encapsulated, gray colored 
"meaty" tumor, approximately 25 cm. in diameter was found involving the left 
ovary. It was adherent in the cul-de-sac and to the posterior sheath of the left 
broad ligament. In attempting to free up the mass, the capsule was ruptured, and 
it was then removed piecemeal. The abdomen was washed with 8 liters of normal 
saline solution. 


jr 



Fib. 3. 


Tlie postoperative cour.se was uncomplicated. Physical signs referable to the 
left chest gradually disappeared and the abdominal ascites did not recur. Upon 
discharge from the hospital on the fifteenth postoperative day, there was good ex- 
pansion of the lung and e.xcur.'-ion of the thorax, and there was no evidence of re- 
maining fluid. 

TIic patient lias been examined regularly since her discharge from the hospital 
and has been subjeeted to repeated fluoroscopic and roentgenologic examinations. 
There has been no evidence of recurrence by pelvic examination. 
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fibroids and was onl}^ slight^ movable. A large rather firm and well-fixed mass 
filled the right lower quadrant. The inguinal Ijmiph nodes appeared to be 
normal. The clinical impression was malignant ovarian tumor, fibroid tumors of 
the uterus, and h3'pertensive heart disease with earlj' congestive failure. 

Roentgenogram of the chest revealed the lung fields to be clear except for 
some congestion in both lower lobes. Also the cardiac shadow indicated a 
slight left ventricular enlargement. The patient was given digitalis for the con- 
gestive failure and the utei’us, tubes, and ovaries were removed. 

Tissue Examination . — The uterus measured 12 bj- S bj' 7 cm. The increase in size 
was caused mainlj- by a soft, well-circumscribed mass located in the fundus of the 
uterus. It measured 6 cm. in diameter and grosslj^ resembled a fibromj’oma with 
degenerative changes. On cross section, this mass was found to be composed of 
soft, moist, glistening white tissue in which there were numerous small irregular 



Fig. 1. — -Papillary carcinoma of the endometrium. 


areas that were filled with clear light j’ellow fluid, giving the impression of 
edematous degeneration or sarcomatous change of a uterine fibromj'onia. Several 
mural fibroid tumors without an.y degenerative changes were present in the other 
portions of the m,yometrium with the largest of these measuring 2 cm. in diameter. 
The endometrium just over the degenerated fibromj’oma was soft, somewhat 
irregular, and measured 5 to 7 mm. in thickness. It grossly resembled a marke 
localized hjqjerplasia. The left ovaiy measured 2 bj' 2 by IV 2 cm. and consiste 
largelj’' of an atrophic fibrous mass. The right ovar3' was enlarged because 0 
a C3mt which measured 8 cm. in diameter and contained a chocolate broun serous 
material. On the inner surface of this C3'st there were several soft light 3 el on 
elevated areas which were about 1 cm. in diameter and 6 to 7 mm. in thickness. 

Microscopic sections of the endometrium show an unrestrained growth ^ of 
epithelial cells, having a distinct papillar3’' formation wdth numerous proliferating 
stalks and buds (Pig. 1). Very few solid areas of these active epithelial cells 
are present. Under high power these cells are round to poh'hedral and columnar 
in shape, var3' somewhat in size, with large h3'perchromatic nuclei, and ha^o a 
moderate amount of clear c3'toplasm. Mitoses are fairl3’ numerous and r erj 
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SUMMARY 

A case of granulosa cell tumor of the ovary associated with hemoperitoneum and 
hemothorax is reported. Although this case initially simulated a true malignancy, 
there has been no evidence during the past two years of observation which would 
substantiate this impression. 
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CARCINOSARCOMA OF THE UTERUS 
Byron J. Hoffman, M.D., Emory University, Ga. 

(From the Department of Pathology, Emory University School of Medicine, 
and the Eoiert Winship Clinic, Emory University Hospital) 

E WINGi collected 10 cases of carcinosarcoma of the uterus up to 1928 and in 
the same year Newell^ found 20 eases reported. Since 1927 three cases have been 
reported in the English literature,2-‘. o one in French by Daniel and Lazaresco® and 
one in German by Breiter.s 

Saphir and Vass,i in their review of the reported cases of carcinosarcoma, are not 
convinced that all of them are actually carcinoma and sarcoma. Of the 153 cases 
which they reviewed only three or four qualified as multiple neoplastic processes. Of 
36 cases occurring in the uterus, they did not believe any to be true coexisting car- 
cinoma and sarcoma. The most common sources of error in interpretation were 
based upon the suggestive appearance of sarcoma because of a marked stromal 
reaction to the invasion of carcinoma, the extreme variability of epithelial cells, 
especially when transitional or spindle forms were present, and the part which 
chronic inflammation may play in the production of pleomorphic cells resembling 
sarcoma. Therefore, these authors question the coexistence of carcinoma and 
sarcoma in the great majority of the reported cases. 

CASE REPORT 

Mrs. W. T. A., a white widow, 62 years of age, was admitted to the Emory 
University Hospital on July 16, 1939, complaining of an abdominal tumor, leucor- 
rliea, and some vaginal “spotting” for the past two years. During the preced- 
ing eight j'ears a slowly growing tumor mass had been noted in the lower abdomen, 
but there had been no discomfort until July 5, when .she had a sudden severe 
pain in the left lower quadrant sufficient to cause her to go to bed and call a 
plU'sician. Ice packs to the abdomen and the use of sed.atives were followed 
by complete relief of the pain in twentj'-four hours, with no recurrence after this 
attack. Her physician then advised hospitalization for the removal of her 
tumor. 

Past History . — Menopause occurred thirteen years ago. No operative procedures 
had ever been performed, and she had alwaj-s been in good health except for 
occasional shortness of breath during the past two years. 

Physical Examination . — The patient was a well-developed and slightly obese white 
female in no apparent distress. Her temperature, pulse, and respiration were nor- 
mal. The blood pressure was 170/110, and there was some cardiac enlargement of 
the loft ventricular type. On abdominal palpation a large, firm, fi.xed tender mass 
was found almost filling the pelvis. Vaginal examination revealed a normal cervix 
with the uterus pushed to the left and enlarged apparently from the pressure of 
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chromatic fibroblasts or myoblasts that are grouped around the smaller vessels. At 
no place can there be seen the usual whorls of smooth muscle tissue and bundle 
formation usualty seen in fibroids. 

Postoperative radiation to the pelvis was carried out in the Winship Clinic 
of Emory University Hospital. Fifiteen hundred roentgen units were given 
anteriorly over each lower abdominal quadrant and a like number posteriorly over 
each gluteal region at the level of the sacrum and lower lumbar vertebras. The 
dosage was divided into 300 r. each day, by alternating successively at the four 
areas, with 200 kilowatts through a composite filter at a distance of 50 cm., 
and through a port 20 by 10 cm. At this time, three months after operation, 
no further metastasis has been found. 

In the case presented, the mjmsarcoma and the papillary carcinoma of the 
uterus are believed to be two separate entities, that is, multiple primary malignant 
tumors, each having its own histologic characteristics. Since the predominant 
feature of this carcinoma is its papillaiy arrangement without any surrounding 
fibrosis, there is little reason to interpret the separate sarcoma as an extreme 
fibroblastic reaction to the carcinoma. Likewise there is no inflammatory change 
present which might serve as the cause for an extreme fibroblastic reaction. 



Fig. 3.— Small cell (myo-?) sarcoma in fibromyoma directiy under the tumor of tlie 

endometrium. 

The occurrence of myosarcoma of the myometrium and an overlying papillarj 
carcinoma of the endometrium with ovarian metastasis is especially interes mg 
from the viewpoint of the possible influence the mjmsarcoma or the fibromjoma 
might have had on the development of the adjacent endometrial carcinoma. 
This has been discussed by Ewingi as well as others. 

SUJIMARY 

A case is reported in which there was a papillary carcinoma of uterine 
endometrium with metastasis to one ovary and a sarcoma in the a jacen 
fibromyoma. 




HOFFMAN: CARCINOSARCOMA OF UTERUS 


291 


little inflamniator 3 '' reaction is present. Several small areas of endometrial glands, 
tj^pical of adenomjmma of tlie mjmmetrium, are present in this section. This 
same microscopic picture of disorderly epithelial hyperplasia in papillary forma- 
tion prevails in the sections of the ovarj'^ taken from the soft yellow elevated 
areas of the cj'st wall (Fig. 2). Verj' little actual glandular formation is seen 
in either of the tumor areas, being almost entirelj^ papillary in tj^oe. The ques- 
tion arises whether these endometrial and ovarian tumors are separate papillary 
carcinomas, or whether it is a primarj' tumor in the uterus with ovarian 
metastasis, or possiblj^ primary in the ovar 5 ’^ with metastasis to the uterus. It is 
most likel}’’ that the carcinoma began in the endometrium and metastasized to the 
ovarj'. This is concluded from the appearance of such sections as seen in Fig. 1, 
which shows a small area of normal endometrium and when the lymphatic 
drainage of the uterus and ovarj- is considered. The tymphatic collecting channels 
of the uterus have their principal drainage from four or five vessels of the 



Fig. 2. — Papillary carcinoma of the ovary. 

fundus which pass laterallj^ through the broad and suspensory ligaments of the 
ovary and follow the ovarian vessels to the lumbar and pre-aortic nodes. There 
are others which pass laterally with the uterine vessels to the iliac nodes, and 
some smaller ones that follow the round ligament to terminate in the inguinal 
nodes. The lymphatics of the ovary follow the ovarian blood vessels to end in 
the lumbar nodes. Thus the chance of metastasis of a primarj' tumor of the 
ovarj' to the uterus is quite unlikelj' and even though this did happen through 
aberrant lymphatic channels or retrograde extension, the ovarian metastasis 
should occur on the serous surface of the uterus rather than in the endometrium. 

Microscopic sections of the large mural fibroid consist in part of masses of 
small deeplj' stained undifferentiated cells (Fig. 3) which under high power are 
seen to be round or polyhedral in shape with verj' little cj'toplasm. A moderate 
number of mitoses are present and such areas are interpreted as being true 
mj'osarcoma. In other areas of this same section there is a considerable amount 
of glistening hj-aline tissue in which are numerous islands of well-preserved hyper- 
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affected side. This was true of the findings in our case. When the PaUopian 
tube was present it was almost always a short portion of the fimbriated end. Usu- 
ally the round ligament was present as a small, poorly developed structure at- 
tached to the cervical portion of the uterus. The broad ligament was absent on 
the defective side although occasionally a small remnant of it was present. 



Fig. 1. — Diagrammatic representation of the uterine and renal anomaly and its rein 

tionships. 


The ovarian ligament was found to extend down toward or into the interna 
inguinal ring. When the o%'arian vessels were traced they were found to arise 
from the aorta or to enter the vena cava. The e.xternal genitalia were norma . 
The menstrual periods were normal or scanty, irregular, and painful. Cases hat e 
been noted in which multiple pregnancies occurred as well as abortions. 
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RIGHT UTERUS UNICORNIS ASSOCIATED WITH 
RENAL AGENESIS 

Herbert J. Schattenberg, M.S., M.D., and Joseph Ziskind, M.D., 

New Orleans, La. 

(From the Department of Pathology, Tulane University School of Medicine and the 

Charity Hospital of Louisiana) 

T rue uterus unicornis is a ver}’- uncommon abnormalitj’’ and its association 
with renal agenesis is very rare. This anomaly must be differentiated from 
the so-called unicornuate uterus with a rudimentary horn. The latter condition 
is seen more often than the former and is also sometimes associated with uni- 
lateral renal agenesis. Schumackei-i was able to find onlj' 28 cases in the 
literature, of true unicornuate uterus. Since his review no cases have been re- 
ported. 

It is during the sixth week of development that the Mullerian ducts are seen 
and they are located at the ventrolateral aspect of the Wolffian ridges. In ap- 
proximately one week’s time, each Mullerian duct contacts the cloaca and 
eventually a lumen develops. In the male, these ducts begin to atrophy in about 
the third month while in the female they continue to develop. The proximal 
portions of these ducts form the Fallopian tubes and the distal portions unite to 
form the uterus and vagina. The medial wall formed by the fusion of both 
Mullerian ducts degenerates and a single uterus and vagina are formed. Con- 
densation of the mesenchyme within the inguinal folds of peritoneum gives rise 
to the round ligament. 

It is by a deviation from the normal or arrestment at certain stages in de- 
velopment of the Mullerian ducts that various tj'pes of malformations of the 
uterus arise. Unilateral or bilateral failure of development may occur in the 
first month. A double uterus and vagina (uterus didelphys) may form during the 
second month because of the failure of fusion of both sides. There may be ar- 
restment of development on one side giving rise to a rudimentary horn. Uterus 
bicornis may form during the third and fourth months because of incomplete 
fusion of the two Mullerian ducts or an arcuate uterus may develop. A per- 
sistence of the septum or a single or double cervix may develop. The only 
malformation that occurs after the fifth month is an arcuate uterus. It is also 
possible that a uterus may appear normal externally but there may be a per- 
sistent septum. This septum may or may not continue into the vagina giving 
rise to the uterus septus duplex or uterus and vagina septus duplex. 

Schumackeri noted that the patient’s ages varied from one day or less to 
seventy-six years. The anomaly was present in about 60 per cent of cases on 
the left side and in 9 cases the ovarj’’ and tube were completely absent on the 
defective side. In eleven other cases the ovary was ectopic and located above 
the pelvic brim. The ovary in general was usually longer and narrower on the 
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The left kidne}^ and ureter were completelj’- absent. There was no left ureteral 
opening in the urinary bladder. The uterus was a small unicornuate body, firm 
in consistenc}^ and measured 6^/2 cm. bj-- 3 cm. by 2 cm. No definite point of 
demarcation was noted between the fundal and cervical portions. The uterus 
lay obliquely to the right in the pelvis with its upper end directed toward the 
right. The broad ligament on the right was small but intact. The uterine ves- 
sels were small in size. A well-developed round ligament ran from the fundus 
to the internal inguinal ring. The right tube arose from the cornual end and 
measured 8.5 cm. by 0.5 cm. A small subserosal cyst measuring 2 mm. in di- 
ameter was present in its midportion. The fimbriated extremit}' was open. The 
right ovary measured 3 by 1.5 by 0.7 cm. It appeared grossl3' normal and the 
ligaments were normal. On the left side there was no broad ligament or uterine 
vessels. The round ligament was thick and well developed. The left ovarj- was 
larger than the right and measured 4.5 bj’' 1.8 bj^ 0.7 cm. It laj' verticallj^ close 
to the internal abdominal ring. Its vessels entered at the upper end. From its 
caudal extremity a thin ovarian ligament extended toward the internal inguinal 
ring. At its upper border was a small e3’stic area measuring 1.5 cm. b3' 1 cm. 
Attached to it was a hydatid of Morgagni. This was the Fallopian tube, both 
ends of which were closed. Both ovarian veins entered directty into the inferior 
vena cava. 

A case of true right unicornuate uterus associated with renal agenesis is re- 
ported, making the thirtieth case reported in the literature. 

A short description of the embr3’'olog3’- and the possible developmental anom- 
alies likely to occur is noted. 

The patient bore two children without difficulty but developed a chronic 
pyelonephritic contracted kidne3^ and died in uremia. 
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CONGENITAL ATEESIA OF THE UPPEE TWO-THIEDS OP THE 
VAGINA AND CEEVICAL OS WITH HEMATOMETEA 

Edward A. Flemming, M.D., and Harry L. Kava, M.D., 
Flushing, N. Y. 

(From the Gynecological Service, Queens General Hospital) 

A CCOEDING to the accepted embr3-ologic authorities, the tubes, uterus, cervix, 
and vagina are constructed b3' the fusion of the Mullerian ducts and the 
hymen is formed by the union of the caudal ends of the Mullerian ducts and 
urogenital sinus. Some embr3fologists as Frazeri and Jordans claim that the 
vagina has a dual origin, the upper twm-thirds arising from the fusion of the 
Miillerian ducts, and the l03ver one-third from a coalescence of the upper portion 
of the urogenital sinus and , the low-er ends of the Mullerian ducts. Dean LewisS 
cites a case wffiere there ivas complete absence of the tubes, uterus, cervix, an 
upper two-thirds of the vagina, wffiile the lower one-third of the vagina an 
the external genitalia .were present and normal, clinical]3’^ proving the dou e 
origin of the vagina. 

Robert Me3-er'* onl3^ • recentl3’’ w'rote illuminatingl3' on the development and 
pathology of congenital closure of the vagina through a detailed stud3 o a 
markedty atretic vagina in a girl fourteen da3's old wdio had come to autop^. 
His former and present studies have revealed that the Miillerian ducts reache e 
urogenital sinus where the3'. ended blindty; that the Miillerian ducts 0 no 
break through the urogenital sinus but instead) the sinus epithelium penetra es e 
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REPORT OP CASE 

M. E., a white married female, aged 32 years, was first admitted to the hospi- 
tal on June 24, 1939, complaining of dj'spnea and edema of the feet. Following 
her second and last pregnancy seven years ago, the patient noted occasionally 
edema of the eyes and face, most marked in the mornings. About one year be- 
fore admission she developed dependent ankle edema and dyspnea which became 
progressively worse. She complained of occasional attacks of precordial pain 
and palpitation. During the last two weeks her appetite was poor. She had 
been married ten years and had two children, one seven and the other nine years 
of age. 

Physical examination revealed a poorlj"^ developed and nourished, anemic, white 
female Ijdng quietl 3 ^ in bed. , The blood pressure was 254/148, temperature 99° F., 
pulse 90, and respirations 20. The tonsils were atrophic. A few crepitant rales 
were heard at both bases. The heart was questionablj^ enlarged. P2 was greatly 
accentuated and harsh. Ma was split. No murmurs or friction rubs were heard. 
The liver was palpable to the level of the umbilicus. There was moderate 
pitting edema of the legs and ankles. The blood Wassermann was negative. 
The hemoglobin was 55 per cent, and the red blood cell count was 2,730,000. The 
urine was j’-ellow and acid. The specific gravitj' was 1.005. Albumin was present 
and the sugar was negative. Microscopic examination revealed numerous 
epithelial cells and 3 to 8 pus cells per high power field. A Fishberg test revealed 
a variation of specific gravity from 1.007 to 1.010. Blood chemistry on June 26, 
1939 showed a urea of 91 mg., creatinine of 6.66 mg., and a glucose of 95 mg. per 
100 c.c. of blood. On June 29 a repeat blood chemistry showed a urea of 100 
mg., a creatinine of 11.4 mg., and a sugar of 117 mg. per 100 c.c. A stool exam- 
ination was positive for blood. An electrocardiogram showed definite evidence of 
myocardial disease. X-raj' examination of the chest showed the cardiac shadow 
to bo apparently enlarged and the borders were obscured bj' edema at the bases 
of the lungs. The patient was treated with transfusions, digitalis and a low 
protein and salt-free diet. She was discharged unimproved on June 29, 1939. 
The patient was readmitted on July 31 with an aggravation of previous symp- 
toms. Her blood pressure was 170/110 and she was in marked respirator}’- 
distress. Moist rales were heard at both bases of the lungs up to the level of 
the eighth rib posteriori}'. The heart was enlarged to the left and to the mid- 
axillary line in the sixth interspace. No murmurs were heard. The liver was 
enlarged 8 cm. below the costal margin, and there was evidence of fluid in the 
abdomen. The lower extremities showed moderate pitting edema extending up 
to the knees. Urine examination showed a specific gravity of 1.006, albumin was 
marked, sug.ar and acetone were negative, and the microscopic ' examination 
showed occasional white blood cells but no red blood cells. The blood urea was 
120.4 mg., the creatinine 9.45 mg., and the glucose 136 mg. per 100 c.c. She was 
treated with concentrated glucose and other diuretics. Her condition became 
gradually worse. She developed a pericardial friction rub, went into coma and 
died on Aug. 15, 1939. 

AiUopsy Report . — The body was that of an underdeveloped and undernourished 
white adult female. The mouth showed poor oral hygiene. A decubitus ulcer 
measuring 2 cm. by 3 cm. was present over the sacrum. Moderate pitting edema 
of the feet, ankles and legs was noted. The main pathologic findings were intra- 
peritoneal and intrapleural fluid accumulations. The lungs showed a few patches 
of bronchopneumonia. The heart was moderately enlarged and much fibrin was 
present on both pericardial surfaces. The spleen and liver were congested. 
The right kidney weighed 45 Gm. It was normal in position. The renal artery 
was patent but small in size. The capsule was thickened and adherent to the 
cortex. On stripping the capsule, the cortical surface was found to be roughly 
granular. At about its midportion, a large depressed scar was noted. The 
consistency was firm. The cut surface showed a markedly narrow cortex. 
The corticomedullary junction was indistinct. The medullar}' portion was 
narrowed. The pelvic mucosa was smooth and gray in color. The pelvis was 
dilated. The ureter was patent throughout. The urinary bladder was natural. 
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Sinai Hospital, New York Citj', 10 of wliieli were due to liymenal atresia, the rest 
were acquired postpubertal due to a definite etiology. 

Jacksons reported a case of a girl 14 years old who had never menstruated 
and who complained of lower abdominal pain. A rectoabdoniinal examination 
revealed a cj^stic pelvic mass. At the first operation a left salpingo-oophorectomy 
was performed for a chocolate cyst; four weeks later she was re-operated upon 
for similar complaints and the uterus was found large and c.ystic. By dissecting 
the rectovesical septum, the tense mass was encountered and incised with escape 
of old blood. Jackson believes the hematometra was present at the first operation. 

Maj'^erU’ reports a case of a girl 18 years old who had never menstruated and 
complained of lower abdominal pain. The lij-men was open, the vagina extended 
for 2 cm., and rectal examination revealed the uterus to be enlarged. At opera- 
tion the uterus at the lower half was distended and a supravaginal hysterectomy 
was performed. 

Gillespie and Davisonn report a case of a girl 13 years old who had never 
menstruated and who complained of lower abdominal pain. Eectoabdominal e.x- 
amination revealed a pelvic mass. A bilateral salpingo-oophorectomj- was per- 
formed for blood C 3 'sts, four months later she was re-operated upon for the same 
complaints, and a supravaginal hysterectomy was performed for a bulging mass in 
the lower half of the uterus. After closure of the abdomen the vagina was found 
to end blindlJ^ 

Baeria reports a case of a girl 16 j'ears old who had never menstruated. The vagina 
ended blindl.v about 2 cm. above the livmen. The rectoabdoniinal examination 
revealed a pelvic mass. The rectovesical septum was separated and the pelvic 
mass opened through the "vagina,” with escape of old blood. 

Gemmellis and Fothergilli'* also reported a case each of hematometra due to 
atresia of the upper two-thirds of the vagina, for which thej* performed a supra- 
vaginal hj^stereetomj'. 

CASE REPORT 

E. D. (76583) was admitted to the Gjmecological Service of the Queens General 
Hospital, Sept. 12, 1938. She was 15 j’ears of age and complained of amenorrhea 
and lower abdominal pain. Her mother died of pulmonarj' tuberculosis at the 
age of 33. 

In the summer of 1937 she was suddenlj' seized with a severe lower abdominal 
pain which ceased spontaneous!}' after about two hours. At that time she noted 
a slight swelling of the abdomen. Throughout the year she had about ten 
intermittent identical attacks at irregular intervals, the last one occurred during 
the week of Aug. 27, 1938. 

Patient appeared about 15 years of age, was poorly nourished, had a poor hemic 
component and showed multiple acneform eruptions of the skin. In the right 
lower quadrant of the abdomen there was an orange-sized swelling which vas 
mobile and cystic and seemed to be attached to a pelvic viscus. The e.xterna 
genitalia were normal and the hymen was open. The vaginal introitus admitte 
the tip of the finger and ended in a blind pouch about 2 cm. above the h} men. 
Eectoabdominal examination revealed a tense semifirm enlargement of the uterus 
and the right adnexa were definitely thickened. 

Under evipal anesthesia, the vagina was entered for about 2 cm. and by blunt 
dissection the rectovesical tissue was separated until the full length of the nger 
could be admitted. No cervix could be marked out. The mass was non c ear } 
defined, being posterior and not filling the cul-de-sac. With pressure on t le mass 
from above, the mass was punctured with a large needle passed throug i ^ 
posterior "fornix” and 1 c.c. of thick dark blood was obtained. The impression 
was that we had a case of atresia of the upper two-thirds of the vagina, a 
of the external os, efiacement of the cervix with hematometra. Four da.vs a e 
this blunt dissection of the vagina, a pneumoperitoneum was obtained w nc i re 
vealed an enlarged mass protruding from the true pelvis and diagnose as • 
dilated uterus. She was again examined under anesthesia and a small 
entered the vagina with ease. Probing for the cervix was a complete ai ur 
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Miillerian ducts at the junction of the latter and the urogenital sinus; that the 
sinus epithelium displaces the Mullerian epithelium and matures to squamous 
epithelium; that if the vagina from the Miillerian ducts was first a tube, the 
tube becomes a solid cord filled by sinus epithelium whose inner cells undergo 
dissolution with a resultant re-formed tube. The substitution of the Mullerian 
epithelium by sinus epithelium arises at the meeting of both epithelia, Mullerian 
and sinus. If through a defect, the Mullerian ducts at the lower ends do not 
reach the sinus epithelium, the latter cannot penetrate into the Mullerian ducts. 
If one Mullerian duct shows such a defect, then onlj' one-half of the vagina is 
penetrated by sinus epithelium. What occurs with the Mullerian epithelium of the 
closed side of the vagina depends upon the presence of a communication in the 
vaginal septum between the two halves of the vagina, and in such a case the 
normal sinus-vaginal epithelium would penetrate through the septum opening. 
If there is no septum communication between the two halves of the vagina 
there should be no possibilitj’^ to substitute the Mullerian epithelium, then only 
would it show if the Mullerian epithelium itself is capable of building squamous 
epithelium. Meyer has shown, when there is persistent Mullerian epithelium, this 
epithelium will ripen into mucous membrane as it does in the cervix. This 
explains the presence of mucous epithelium, glands, cysts, and adenomas of the 
vagina on an embryologic basis. Autopsy specimens from the fourteen-day-old 
girl with atresia of the vagina showed both squamous and mucous epithelium. 
But atresias maj^ originate not only because of faulty development but also 
after substitution of the Mullerian b}*^ sinus epithelium. 

Atresia of the vagina may be congenital or acquired. Nagel and Veit, referred 
to by King,® believe that all tj'pes of atresias are acquired, because atresia of 
the vagina cannot be present with normally developed internal genitalia. They 
and King believe that before birth or early in life, as a result of gonorrhea, acute 
febrile diseases, irritating urine or irritating discharges associated with malnutri- 
tion and lowered resistance, ulceration and apposition of the vaginal walls may 
occur, with the resultant atresia of the same. Taussig in discussing King’s paper 
rightfully denies that some form of vulvovaginitis is a prerequisite for atresia 
of the vagina. Clinicall}', Taussig’s observations are the experiences of most 
of us, for gonorrheal and other nonspecific vaginitis is not infrequent in child- 
hood,, yet so few atresias subsequently develop or are found. He concludes that 
most prepubertal atresias are congenital and their presence is noted after puberty 
after s 3 'mptoms arise. 

Since congenital atresia of the vagina is possible, one should differentiate 
between such atresia and absence of the vagina. In the presence of an open 
hj^men with a dimpling of about 2 cm. above the hj'men with closure of the up- 
per two-thirds of the vagina, shall we refer to such closure as atresia or absence 
of the vagina? Surely, to differentiate the two anatomic conditions one would 
have to section the rectovesical septum and examine histologically for the pres- 
ence of fibromuscular tissue alone as it should occur in absence of the vagina or 
mixed with squamous or mucous epithelium or both as it should occur in atresia 
of the vagina. But such section of the rectovesical septum is not practical during 
an operation. However, clinically with a congenital atresia of the vagina one 
finds full development of the internal genitalia, and with absence of the vagina, 
there are other evidences of lack or malformation of the Mullerian ducts. 

There are comparatively few cases reported in the literature of atresias of the 
upper two-thirds of the vagina with full development of the internal genitalia. 
GemmelN was able to find only 14 cases in the literature up to 1926. I have 
been able to collect 6 other similar anatomic cases besides our own. 

Most of the atresias reported are atresias of the hymen, the complete vaginal 
canal being present. It is interesting to note that Brown^ collected from the 
London Hospital 50 cases of congenital retention of menses during a period of 
twenty-one jmars. Forty-one of the 50 patients showed the atresia at the hymen, 
onlj' one near the cervix. Bernstein and "Walters reported 19 patients with 
hematometra, in the twenty years from 1917 to 1937, admitted to the Mount 
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stripped down from the uterus and a longitudinal incision was made anteriorlv 
and low in the uterus. A finger was inserted through this incision into the 
fundus and directed downward, meeting with an obstruction which was identified 
as internal os, and with dilatation of this os there was a back flow of about one- 
half pint of old blood. The finger in this lower cavity did not identify the cervix 
nor the external os but rather a smooth dilated cavity below the internal os with 
most of the bulge posteriorly. An assistant placed a finger in the pre-separated 
“vagina” and pushed it against the mass which was now considerabty reduced. 
Neither the cervix nor external os could even now be identified. An artery clamp was 
inserted into the fundus and passed through the internal os and into the ap- 
parently dilated cervix. The clamp was pressed against the finger in the vagina. 
An artificial cervicovaginal fistula wms deliberatelj^ made and a previously shaped 
pyrex tube (6% inch) was passed from above through this cervical vaginal fistula 
and anchored with two silk sutures. A catheter was then passed from above 
through the opening in the cul-de-sac into the separated vagina. The abdomen 
was closed in layers. 

FOLLOW-UP 

The catheter drain was removed in four days, the abdominal skin showed 
primary healing, and the sutures were removed in seven daj's. There was some 
bleeding from the vagina during this time. Eleven days postoperatively the 
Pyrex tube was removed and the cervicovaginal fistula could now be sounded for 
about 4 cm.; the cavity above this artificial os apparently did not go beyond the 
internal os. The pyrex tube was sterilized and reinserted. On the twenty-fifth 
postoperative day, the pjwex tube was again removed, the cervicovaginal fistula 
was dilated, and a uterine retention stem pessary was inserted. 

Three weeks after the operation she had a profuse period lasting seven daj's 
with pre-dysmenorrhea for two days. Three weeks later she again menstruated 
for four days, being less profuse and associated with co-dysmenorrhea. Since then 
she has menstruated every twenty-eight days with no dysmenorrhea, periods last- 
ing four to five days, with a moderate flow. 

On April 11, 1939, about six months after the operation, she was again taken 
to the operating room and under anesthesia the stem pessary wms removed, the 
cervicovaginal fistula was found open and permitted a 22 F. dilator to pass with 
ease, the sound going into the uterus for about three inches. Bimanual examina- 
tion could not identity a muscular cervix. The thin dome of the vagina seems to 
make up the cervix. There is complete epithelization of the vagina, permitting 
the introduction of two fingers. The acneform eruption of the skin has prac- 
tically disappeared. 

On July 18, 1939, she was again examined under anesthesia, and the cervico- 
vaginal fistula and uterus were again explored. The uterine sound passed up 
for three and one-half inches; Heger dilators could be passed with ease through 
the cervicovaginal fistula in sizes 11 to 21 F. As the dilators were passed into 
the uterine cavitj'', about 4 ounces of pus were obtained, whose culture was re- 
ported negative. At no time has she experienced any fever, abdominal pain, noT' 
dysmenorrhea. The pus was probablj’" encapsulated through the former retention 
of the stem pessary and had no etfeet on the physiologic function of the uterus. 
No cervix can be felt as such but merely the dome of the vagina which forms 
this cervix. The patient has menstruated regularty since then with no after 
effects. 

SUMMARY 

1. The fact that the external genitalia and the lower one-third of the vagina 
were present and normal in the cases of atresia of the upper two-thirds of t le 
vagina, lends clinical proof to the dual origin of the vagina. 

2. Whether the atresia of the upper two-thirds of the vagina before puber 3 is 
acquired only or both acquired and congenital is still a debatable ques ion. 
Clinicall}’’, most cases seemed to be of the congenital type. 

3. The presence of atresia manifests itself b}’' amenorrhea and pain in t le ower 
abdomen after puberty sets in. Our case and those reviewed revealed a 1 a e 
lower uterine portion filled with old accumulated blood. 
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On Sept. 30, 1938, she was taken to the operating room, and under general an- 
esthesia an attempt was made through further dissection of the ‘ ‘ vagina ’ ’ to 
approach this mass vaginally and to identify the cervix. The line of cleavage 
through the rectovesical tissue led into and inadvertently ruptured into the free 
clean cul-de-sac. Pressure from above through the abdomen could not bring this 



Fig. 1. — Schematic drawing of relations before operation. R, Rectum; B, bladder. 




mass down posterior^ to anchor it to the open "fornix" with an attempt to 
empty this mass through the vagina. The cervix still could neither be identified 
nor probed. 

An abdominal approach was then decided on, which on laparotomj- revealed 
both tubes and ovaries to be normal, the fundus demonstrated no pathology ex- 
cept for a distinct distention of its lower third, e.specially posteriori}', to about 
the size of an orange. The cervix as such could not be felt. The bladder was 



INTRALIGAMENTOUS GRANULOSA CELL TIBIOR 


Alex B. Ragins, M.S., M.D., axd Leonard Franivel, M.D. 

Chicago, III. 

(From the Department of Pathology, Cook County Hospital) 


TN AN extensive surve}’ of the literature 'we have been unable to find any re- 
A ported case of a granulosa cell tumor of the broad ligament. 

E. E., a 37-j"ear-old negress, was admitted to the Cook Count}’ Hospital on March 
30, 1938, complaining of a progressively enlarging abdomen, associated with stab- 
bing pain in the right lower quadrant, over a period of two months. This pain 
was more marked when the patient stood erect, and subsided upon reclining. 
The enlargement was first noted about one year before admission. Except for 
a period of amenorrhea in March and April of 1937, when the patient first noticed 
this tumor, she menstruated regularl}' every twenty-eight da}’s. 

During the last .year the patient had gained 8 pounds in weight and had become 
somewhat nauseated and slightly dyspneic on exertion. 

The patient was a gravida v, para v. All of the children are living and well, 
the oldest being 20 3 ’ears of age and the youngest 12 j'ears of age. Since the 
age of 12, the patient had been menstruating regularl}’ every twenty-eight dny.s, 
the menstrual flow being relatively light and of four days’ duration. In the 
past year the menstrual flow was of nine daj’s' duration, with a heavy flow and 
many blood clots. The period prior to the last one was of seventeen da.vs’ 
duration and was associated with the passage of many blood clots. 

The physical examination revealed a well-developed, well-nourished, colored 
female, about 37 years of age, l.ying quietlj- in bed, not acutelj’ ill, and in no 
apparent pain. The temperature was 98.2° F., respiration 20, pulse rate 96. Blood 
pressure 120/70. The breasts were atrophic. The heart showed a systolic murmur 
at the apex. The apex beat was forceful and distinctly visible in the fifth inter- 
costal space in the midclavieular line. A distinct loud second sound was heard 
over the aortic area. The lungs -were essentiall.y negative. 

The abdomen showed an eversion of the umbilicus, and a mass arising from 
the right side of the pelvis, to the right costal margin and above the umbilicus 
in the midline. It felt smooth and firm and was freely movable. It was not 
tender on pressure, and definite dullness was elicited on percussion over the mass. 
Fluid in the abdominal cavity w’as not made out. 

Pelvic examination revealed a normal introitus and the vagina admitted two 
fingers with ease. The cervix pointed anteriorly and was lacerated and freeh 
movable. The uterus, normal in size, showed a 1 degree retroposition and was 
displaced to the left. The right adnexal area was the site of a tumor which, on 
bimanual examination, extended to the right costal arch. The left adnexa were 
thought to be normal. Hemoglobin, 60 per cent; urinal}’sis, essentially negathe, 
the blood Kahn, negative. 

On the basis of the above findings a diagnosis of a right ovarian cyst vas 
made. 


On April 1, 1938, the abdomen was opened through a midline incision. A 
cj’stic tumor mass arising in the right broad ligament was exposed. The^ rig i 
ovary was somewhat flattened by the mass. The left ovary was the size o 
a small lemon and contained multiple follicular cysts. 

A supracervical panhysterectomy was done and the abdomen closed in layers 
in the usual manner. 

Except for a diarrhea which lasted a few days, starting on the sixth 
operative daj’, the patient made an uneventful recovery and was disc large 
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4. The use of a glass rod through the artilieial cervicovaginal fistula protruding 
to the lower end of the vagina prevented the raw vaginal walls from agglu- 
tinating. Epithelization of the vagina was complete from the proliferation of the 
squamous epithelium in the lower third of the vagina. Grafting of intestines or 
skin is apparentlj’’ unnecessary to form a vaginal lining. Wartonis has had a 
similar experience of epithelization of the vagina without grafting although not 
known to the writer at the time of the operations. 

CONCLUSIONS 

A girl, who has passed her puberty, who has never menstruated, and who com- 
plains of lower abdominal pain, should have a rectoabdominal examination. If 
this examination reveals a pelvis mass, she is entitled to a vaginal examination, 
under anesthesia if necessary, to verify its continuity by sounding the vagino- 
cervico-uterine canal before a laparotomy is performed. If the pathology is 
known before, re-operation for a recurrence of S 3 miptoms will be unnecessarjq and 
if the vaginal atresia is first dissected and the operation planned, more conserva- 
tive surgery will be possible. This patient was left with a uterus, the manifesta- 
tion of menstruation was established and motherhood was made possible. 

Also, extensive operations for an artificial vagina are unnecessary if we let 
the epithelium from the lower end of the vagina proliferate, thus giving the 
vagina a normal covering rather than a dry skin or a secreting mucosa. 

I wish to extend my thanks to Drs. Walter Kerby and Robert Eckert for their 
helpful assistance in this case and to Dr. Robert Talisman for his illustrations. 
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Brandstrup, E., and Sindh jerg-Hansen, V.: On Employment of p-Aminohenzol- 
sulfonamid in Infections of the Urinary Tract During the Puerperium, Acta 
obstet. et gynec. Scandinav. 19: 195, 1939. 

p-Aminobenzolsulfonamid (streptamid) was emfiloyed by the authors in infec- 
tions of the urinary tract in 120 puerperal patients and given in doses of 60 eg. 
three times daily. On comparison with 439 other patients with pyelitis, streptamid 
was found to be considerably superior to other medications. 

Streptamid given for four days made the urine microscopically bacteria-free 
in 73 per cent of the cases. Some of the remaining 27 per cent were given addi- 
tional treatment for four days, which raised the total percentage of recovery to 
88 per cent. Treatment with other medication resulted in a microscopically bac- 
teria-free urine in only 51 per cent. 

Streptamid therapy is short, inexpensive and convenient; and it requires no 
restriction of the diet or daily intake of water. 

No dangerous by-effects were noted from this treatment. But since a few 
instances of disturbances have been reported in the literature, with a dosage similar 
to the one employed by the authors it is advisable to watch the patients closely 
during the treatment. 


J. P. Greenhill. 
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the threads. Many of the nuclei contained distinct nucleoli (Fig. 3). Mitotic 
figures were infrequent and in most instances absent. The cords of colls showed 
irregular trabeculations which were slightly to moderately separated by dense 
edematous connective tissue strands. 

The tumor extended up to and involved the muscularis of the Fallopian tube 
which was incorporated with the capsule of the tumor (Fig. 4). In places the 
capsule adjacent to the wmll of the Fallopian tube contained groups of tumor cells 



Pig. 2. — Low power magnification X72. Hemalum and eosin stain, showing thin and 
thick cords of epithelial-like granulosa cells. 



Fig. 3. — High power magnification X300, showing round and oval-shaped nuclei 
fine chromatin granules and distinct nucleon. 
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seventeen days after her operation and started on a course of x-ray treatments, 
as a prophylactic measure against possible recurrence. 

PATHOLOGIC REPORT 

The specimen consisted of a uterus amputated above the cervix, both Fallopian 
tubes, both ovaries, and a large intraligamentous mass. The uterus measured 
5 by 6 by 3 cm. The 'vvall rvas 2 cm. thick. The endometrium was 2 mm. thick 
and purple gray in color. The fimbriated ends of the Fallopian tubes were patent, 
the walls thin, and the mucosa pale purple gray. The right Fallopian tube was 
stretched over and formed part of the upper border of a previously opened 
cystic mass located in the right broad ligament. The mass (Fig. 1) measured 
18 by 15 cm. The external surface was a light pinkish graj^ to yellowish gray in 
color and slightlj' nodular. The surface was traversed by numerous blood ves- 



Pig. 1. — External surface of intraligamentous tumor, showing the fimbriated end of the 
Fallopian tube (A) and the right ovary and suspensory ligament (B). 


sels. The wall was up to 4 cm. in thickness. The inner aspect was purplish gray 
to dark gray in color and in some places was smooth, while in others it was cov- 
ered by a necrotic membrane. The left ovary measured 8 by 4 by 1 cm. and con- 
tained several C3'sts, the largest being 2.5 cm. in its greatest dimension and 
filled with a clear fluid. The right ovary measured 4 bj^ 1.5 bj' 2.5 cm. and, on 
sectioning, contained a corpus luteum of 1.5 cm. in diameter and several small 
cj'sts filled with a clear fluid. 

Microscopic sections were made from different areas of the tumor mass and 
stained with hemalum eosin, Mallorj'- phosphotungstic acid hematoxjdin, azo 
carmine, Gomori reticulum, Weigert elastica, Sudan III, and van Gieson stains. 
Microscopic studj- of these sections from different areas of the tumor revealed 
thin and thick cords of epithelial-like cells (Fig. 2) with indistinct cjToplasmic 
membranes and round to oval shaped nuclei. The chromatin was distributed in 
the form of fine chromatin threads with line chromatin granules deposited on 
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necrotic, connective tissue, infiltrated b3' manj^ histiocj’tes containing golden 
brown pigment granules. The tumor was moderatelj- vascular and contained 
numerous thin-walled capillaries in the connective tissue bands. 

Sudan III stain revealed an occasional tumor cell to contain small sudanophilic 
droplets in a rather vacuolated C3doplasm. This was particularl3' noted in single 
cells which seemed to lie free or border the cords of tumor cells (Fig. 6 ). 



Pig:. 6. — Sudan III, magnification X300, showing small darker staining sudanophilic 
droplets in the cytoplasm of the tumor cells, lying in the free spaces of the tumor ana 
adjacent to the cords of tumor cell (a). 

In addition small amounts of sudanophilic droplets were seen in the con- 
nective tissue cells. Gomori stain revealed a large number of reticulum fibrils 
in the separating strands of connective tissue which, in places, sent fine, delicate 
branches into the tumor mass, isolating single cells and small groups of tumor 
cells. 

With the above microscopic findings as a basis, we were led to a diagnosis of 
an intraligamentous granulosa cell tumor. 

SUMMARY 

An intraligamentous tumor in a 37 - 3 'ear-old colored woman is presented which, 
histologicall3^, reveals trabeculae of epithelial-like cells separated bj' bands o 
connective tissue. In addition there are islands in which the tumor appears as 
small glandlike structures with papillar3'’-like processes into the lumen. n® 
places the tumor in the categor3^ of the transitional t3'pe or mature trabecu ate , 
mature solid t3’pe of granulosa cell tumors. This diagnosis is substantiate 3 

the clinical course presented in this patient, as discussed above. The site o le 

tumor can be explained bj' the presence of an aberrant ovar3' or misp ace 
mesench3'mal rests, having the potentialit3' of forming granulosa cells. 
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arranged in small alveolar-like structures (Pig. 4) witk papillary-like prolifera- 
tions into the lumina of some of these glandlike structures. The nuclear struc- 
tures of the cells composing these glandular-like bodies were identical with the 
epithelial-like cells in the trabeculae described above (Fig. 5). The inner aspect 
of the tumor, which was grossly cystic, was composed of edematous, and in places. 






Pig. 4. — Low power magnification X72. Hemalum and eosin stain, showing the 
extension of the tumor around the Fallopian tube, and group of cells arranged in gland- 
like structures with papillary proliferations into the lumen. 
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Colonic and Wangensteen irrigation relieved the distention considerably and 
flatus was passed freely and abundantlj-. The nausea ceased. In the morning 
barium enema x-ray (Dr. W. E. Howes) showed "... Barium filled the rectum, 
passed through the sigmoid to its proximal third where an obstruction was en- 
countered. An increase in the pressure of the barium column resulted in some 
overdistention of the rectum. Onlj' a verj' small amount of the barium passed 
the point of obstruction, which lay in the left iliac fossa. The barium prox- 
imal to the obstruction, appeared to pass into a very narrow channel, perhaps 3 
inches or so in length. Palpation of the abdomen was unsatisfactorj- due to the 
distention. Patient was rotated to right and left lateral position without any 
change in the appearance of the barium at the, site of the obstruction. . . . The 



Fig. 1. — X-ray ; flat-plate. Marked distention of transverse and 
The distention ends abruptly at the sigmoid. The fetal spine is acutely angu 


narrow channel proximal to the point of obstruction and the lack of wi ening 
of the lumen at the actual point of obstruction suggested an obstruction due o an 
annular lesion partially obliterating the lumen. . . . The fetal breech was s larp J 
angulated and the fetus thought to be dead” (Pig- 2). 

Medical induction, using 4 c.c. of quinine-calcium intravenoush , followed a^ 
hourly intervals by 3 c.c., 2 c.c., and 1 c.c. of the same solution intranmscu ’ 

was begun at 8:45 that evening. By 2:30 A.sr. March 18, labor ha ® ’ 

the cervix was 2 cm. dilated. In order to shorten labor a No. 3 oor le ‘ 
was introduced at this time. By 9:30 A.5I. the bag was expelled and soon 
labor ceased. Another cycle of calcium-quinine was given and the mem ranes 
ruptured. The fetal heart was not heard for the first time. Site was e i 
spontaneously of a live male infant weighing approximately 2,100 Gm. 



INTESTINAL OBSTRUCTION DUB TO MALIGNANCY 
COMPLICATING PREGNANCY 

M. G. DerBrucke, M.D., Brooklyn, N. Y. 

T he literature contains many reports of isolated cases and collected series of 
pregnancies complicated by intestinal obstruction and paralytic ileus. The 
symptoms and objective findings in total occlusion are readily recognizable. 
This cannot be said of partial occlusion in pregnancy. 

The similaritj' of symptoms found in intestinal obstruction and those com- 
monly associated with pregnanc3' often confuse the true diagnosis. This is 
especiallj^ true of the partial, recurrent, and intermittent tj^jes of ileus. Con- 
stipation, an important diagnostic factor in intestinal occlusion is usually present 
in pregnancy. Distention, the consort of constipation, maj- appear quite earlj'. 
Vomiting, a cardinal sj^mptom of ileus, is eommonlj’^ associated with pregnancj’^, 
and pain is often mistaken for the onset of labor. 

Although intestinal occlusion associated with pregnancj’’ is not unusual, the 
occurrence of ileus in pregnancy caused bj' carcinoma of the bowel and adnexa 
is quite rare. This infrequency maj- be ascribed to the fact that malignancjq 
especially of the bowel tract, is not eommonty associated with the active child- 
bearing age. In the last century onlj^ five authenticated reports of such cases 
have appeared in the medical literature. To these I add two more. One of these 
occurred on the service of Dr. Charles A. Gordon, at St. Catherine’s Hospital, 
Brookljm, and the other on m,y service at the Caledonian Hospital. 

Case 1. — J. G. (No. 461-37), 23 jmars old, primipara, was 'seen at home for 
the first time on the night of March 16, 1937. Two daj's previously she had re- 
turned from a hospital where she had gone one week earlier to seek relief from 
abdominal distention, constipation, and inabilitj’’ to retain food. She had been 
followed in the antenatal clinic of this hospital. The findings at this time were 
“distended tympanitic abdomen. Expression of pain and tenderness over sig- 
moid colon. Fecal mass palpable. Patient constipated eight daj's. Low enemas 
given to break up masses. Patient left hospital to return home, relieved. ’ ’ 
There was a history of seven and one-half months’ amenorrhea, her last men- 
strual period being Jul}’’ 15, 1936. Menstruation began at 13, every three weeks, 
lasting three and one-half da3's, moderate flow associated with pain. Both 
parents, 3 brothers, and 3 sisters were living and well. Aside from measles in 
earl3^ childhood, she was never ill until one month prior to her present complaint. 
At that time she noted she had become extremel3’- constipated, for the relief of 
which she had entered the hospital. She told me that two days ago the abdominal 
distention returned and she vomited a clear fluid. The voniitus seemed to be 
onl3' the liquid she drank, and there was no odor. There was an occasional slight 
cramp. There was no histor3' of 003'' previous pelvic inflammator3’- disease or 
attack of appendicitis. She had not felt an3- fetal movement in three da3's. 

Ph3-sical examination revealed a 3-oung, robust woman who did not appear 
acutel3’^ ill. Her tongue was moist and clean. Temperature was 100° P., pulse 88. 
The abdomen was markedL^ distended and t3-mpanitic in all except the right 
lower quadrant, which was occupied b3- the pregnant uterus. No fetal heart 
sounds or fetal movements were obtained. Borborygmi was absent. Fetal head 
seemed forced into the inlet. The cervix and fornices were devoid of 003^ palpable 
patholog3A Eectalty, aside from the fetal head, no other masses could be palpated. 

That night she was admitted to the Caledonian Hospital. A flat-plate roent- 
genogram showed “. . . Intestinal loops diplaced upward and ver3- markedl3’ 
distended. . . . The dilated loops extend into left lower abdomen where the dis- 
tended outline of the gas filled descending colon ends abruptl3-. No unusual ab- 
dominal opacities are demonstrable. ...” (Fig. 1.) 
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a disorderlj” manner in most of the areas. Tube and Ovarj-. These -u-ere both 
the seat of tumor of the same histologic structure as that observed in the in- 
testines. There were a number of other sections likewise invaded by the adeno- 
carcinoma, but showing no specific normal histologic structure. Their identity 
was not definitely established. 

Diagnosis . — Adenocarcinoma of large intestine with extension to tube, ovary, and 
pelvic tissues. 

Additional laboratory and clinical data: The temperature was normal except 
for the day of admission when it was 100.4° F. and just prior to her demise when 
it rose to 109° F. The pulse ranged from 82 to 140 and her respirations were 
never over 30. 

Blood pressure ranged from 144/94 down to 120/80. 

The catheterized urine showed 4-plus albumin and sugar, as well as acetone 
and a few granular casts. 

Blood chemistry: Urea 38 mg. per 100 c.c., urea nitrogen 17.7 mg. per 100 c.c., 
creatinine 2.01 mg. per 100 c.c., chlorides 460 mg. per 100 c.c. 

Obviouslj^ the annular carcinoma of the bowel antedated the pregnancy. When 
the uterus and adnexa became abdominal organs, they soon came to lie in direct 
apposition with the cancerous sigmoid and descending colon. Peritoneal ir- 
ritation and reaction soon took place and a firm union was formed. From this 
point both the occlusion and the extension of the growth advanced rapidly. 

CASE-.-2. — E. McG, white, 36 years, gravida iii, para ii, and now' six months 
pregnant, was admitted to the service of Dr. Charles A. Gordon, St. Catherine’s 
Hospital, Jan. 2, 1937. 

There was a history of vomiting, abdominal distention and constipation of one 
week’s duration. Her present illness began suddenly on Dec. 27, 1936, when ab- 
dominal distention appeared. Shortly thereafter vomiting, about twice daily, set in 
and recurred up to the day of admission. The vomitus was green and foul smell- 
ing. Constipation, requiring enemas, appeared about four days before admission. 
The last few enemas were ineffectual. The distention gradually increased. 

Other than an appendectomy her past history was entirely negative. 

Examination revealed an actually ill gravida with pinched facies, dry tongue, 
temperature 99.3° F., pulse 112, blood pressure 162/94. Urine showed 4-plus 
acetone; blood count W'as essentially normal; blood chlorides, 495. The abdomen 
w'as markedly distended. The uterus was felt at the umbilicus; fetal heart rate 
144 in the left lower quadrant. 

X-raj' of abdomen revealed a fetus, six months in size. There was marked gaseous 
accumulation limited to the small inte.stines. 

Despite enemas, gastric lavage and intravenous glucose therapy, the vomiting 
and obstipation continued. Surgical consultation (Dr. John Scannell) confirmed 
the diagnosis of intestinal obstruction. 

At operation on Jan. 4, 1937, the abdominal cavity was found to contain a 
large amount of sanguineous fluid. The omentum was thick, hard and stiidde 
wuth nodules. The small intestines were flaming red and quite distended. A 
large indurated mass w'as felt in the sigmoid, evidentlj' the cause of the o i 
struction. The fluid was evacuated, a biopsy of the omentum obtained, and a 
cecostomy performed. 

Twenty-four hours after the operation the patient W'cnt into labor and spon 
taneouslj' delivered a live 3 pound 2 ounce premature infant, w'ho died in twent} 
four hours. The patient rallied and was discharged on the sixtieth postoperatn e 
day. The cecostomy w'as functioning well. At home, however, her condition ic 
came w'orse and she died tw'O months later, from cachexia and terminal bronc lO 

pneumonia. • * f 1 

The postoperative diagnosis was: (1) Pregnancy six months, (2) intes ina 
obstruction, and (3) carcinoma of the sigmoid with omental metastase.s. 

The pathologist’s report of the biopsj' was metastatic adenocarcinoma o le 

omentum. . . 

Because of the paucity of instances of malignant neoplasm causing i eu^ 
pregnancj', the recorded cases are herein abstracted. 
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The site occupied by the uterus was immediately filled with distended bowel. 
Within a short while her tongue became dry, distention increased, and pain set in. 
Her general condition was aggravated. With the aid of the Wangensteen irriga- 
tion and hypertonic intravenous glucose therapy she improved. The distention 
was soft throughout except in the left lower quadrant where a hard, solid tender 
mass was now easily flelt. Flatus was passed freely and the distention was con- 
siderably reduced. Under gas-oxygen-ether anesthesia, a laparotomy was per- 
formed. There was free straw-colored fluid in the peritoneal cavity. The trans- 
verse and descending colon was distended but not so large as to olfer any trouble 
with the operative procedure. In the left lower quadrant, matted in a mass the 
size of a fist, were the lower portion of the descending colon, upper portion of 
the sigmoid, the left tube, ovary, round ligament and the cornu of the uterus. 



•'■■•ills IV 



Pig. 2. — X-ray ; barium enema. The rectum and lower portion of the sigmoid are 
distended with barium, which can be seen trickling through the narrowed lumen into 
the descending colon. The fetal spine is sharply angulated. 


The mass was readily mobilized and exteriorated. The abdomen was closed. The 
patient’s condition was poor although she responded to intravenous glucose 
therapy and Wangensteen irrigation. Eight hours later she died. 

A. complete autopsj’’ was unobtainable but the exteriorated mass was removed 
immediately post mortem. The pathologist’s (Dr. W. W. Hala) report: “The 
abdominal fluid: Direct smear showed innumerable leucocytes, mostlj’’ lympho- 
cytic, an occasional red cell. No neoplastic cells were found.’’ 

The Tumor Mass (Gross). — Specimen was resected portion of large gut about 
4 inches in length. It was slightly bent on itself. The lumen was almost en- 
tirely obliterated bj' a tumor which not onl}’' encircled the gut but had thickened 
its wall eccentricall}' by invasion through the submucous, muscular, and serous 
coats. 

Histology . — Section of wall showing presence of a tumor which originated in the 
mucosa, infiltrated beneath and through the underlj-ing coats, including the serosa. 
The tumor was adenomatous in structure and retained the architecture albeit in 
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was a moderate amount of vaginal bleeding. The cervix admitted one finger. 
The diagnosis was general peritonitis and was possibty due to abortion. She died 
within twenty-four hours. At autopsy a serofibrinous peritonitis was disclosed, 
as well as an annular adenocarcinoma of the terminal portion of the ileum with 
torsion of the ileocecal valve. The uterus showed signs of a recent abortion. 

DISCUSSION 

While it is reasonably simple to diagnose complete intestinal occlusion in the 
presence of the classical sj'ndrome of C 3 ’-clic pain, vomiting, constipation, absence 
of passage of flatus and distention, it is diseoncertinglj’’ difficult to state with like 
assurance that occlusion exists when only one or two of the above symptoms 
are present. 

This latter is definitely more difficult in the presence of a pregnancy^ In none 
of the recorded cases are the early symptom-complaints similar (Table I). Only 
about one-half of the number, 57 per cent, had any vomiting of sufficient fre- 
quency to give it any attention, and in only one case was it severe. Two-thirds 
of the patients presented constipation as a definite complaint and in only one-half 
of these was it profound. Only’’ one case had severe cy’clic pains as an early 
sign. Five of the 7 patients had some distention worthy of note, while only one 
of the 7 did not pass flatus. 

It was not until occlusion became complete in 4 of the 7 patients that the diag- 
nosis of intestinal occlusion was made. In two the obstruction was complete 
before delivery. In the other 5, obstruction became complete after emptying the 
uterus. In all of these, the empty uterus hastened the occlusion either by direct 
traction or compression. 

The records of 6 are complete. Three of the 6 mothers died before leaving the 
hospital, and one soon after (66 per cent). There is no record of the duration of 
life in the others. Two of the infants survived (28 per cent), 

A definite lesson can be learned from a review of these cases. 

1. The existence of partial or intermittent intestinal occlusion should be 
strongly considered whenever the symptoms commonly associated with normal 
pregnancy become exaggerated. 

2. Drastic purging is dangerous in cases of prolonged constipation. 

3. The diagnosis of occlusion due to neoplasm of the bowel, especially’ in the 
partially obstructed cases, can be readily ascertained by roentgenogram. 

4. Malignancy’ apparently has little effect on the pregnancy. 


Table I. Symptom-Complaints 
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SUMMARY OF RECORDED CASES 

1. C. Maygrieri in February, 1879, reported the first case to the Anatomical 
Society of Paris. She was a 41-year-old decipara about four months pregnant. 
With each of her last three or four pregnancies she would become markedlj' con- 
stipated. Bj' the end of the fourth month this would be spontaneously relieved. 
This time in addition to the constipation, rectal tenesmus, loss of weight, and 
strength appeared. One week before admission to the hospital she took a power- 
ful purgative. This was followed by severe colic and the sudden passage of a 
very large amount of fecal matter through the vagina. The vulva and vagina 
were covered with feces, inflamed, and painful. The cervix was soft, closed, 
immobile and pushed against the sj’mphysis by a large mass thought to be a 
fibroid in the cul-de-sac. Immediately behind the cervix was a transverse, in- 
durated, fistulous opening into the rectum. Feces passed only by way of the 
vagina. One month later, bile stained vomiting began and distention, rectal 
tenesmus, and crises of colicky pain appeared. Diagnosis of partial obstruction 
was made. Labor was induced by means of holding a finger in the cervix. Im- 
mediately after the deliveiy the obstruction became complete, and the patient 
died. At autopsy both ovaries were enlarged, cystic, and adherent. About 9 
cm. above the anus, on the posterior wall of the rectum and involving the vagina, 
was a scirrhous carcinoma. Closing the fistulous opening in the vagina was the 
posterior wall of the cervix, causing complete obstruction after the delivery. 
Microscopic examination showed adenocarcinoma of the ovaries with secondary 
involvement of the rectum and liver metastasis. 

2. Lotheisens reported the second case in 1894 in the Wiener Klinische 
Wochenschrift. She was a 44-year-old gravida, with a two-year-old history of 
obstipation. On admission there was a history of no bowel movement for three 
weeks. A tumor the size of a fist was felt in the region of the sigmoid. Enemas 
and laxatives only produced the passage of flatus. Bile-tinged vomiting set in 
about two weeks later. At operation the left ovary, which was involved in a 
twisted tumor mass, was removed. The right ovary, which was C 3 'stic, was also 
removed. The colon was released and the bowels moved immediately after the 
operation. Three weeks later she aborted a five months’ fetus. The left ovary 
was the seat of a carcinoma in association with a dermoid cj'st. The right ovary 
contained the corpus luteum. 

3. In 1927, John S. Fairbairn,^ in an article on “Acute Abdominal Emergencies 
Complicating Pregnancy and Puerperium’’ mentions a case of persistent vomiting 
for which no other cause than her pregnancj’’ could be found. Shortlj' after 
termination of the 7 % months’ pregnancj', an urgent operation was performed 
for obstruction from a carcinoma of the colon, that became obvious very soon 
after the uterus was emptied. No further data are reported. 

4. In 1935 LeGac^ treated a 23-j'ear-old primipara who had been delivered two 
weeks earlier and who now showed evidence of intestinal obstruction. Through- 
out her pregnancj' she was observed bj' several obstetricians who were alwaj's 
puzzled bj' the abnormal volume of her abdomen. The abdomen after the de- 
livery retained its unusual size. At this time she complained of pain, marked 
distention, constipation and no passage of flatus. Enemas gave prompt relief, 
but all these sj'mptoms recurred six daj’s later with greater intensity. At opera- 
tion it was necessary to puncture the bowel and evacuate its liquid contents. 
An enormous tumor of the right ovarj' to which the small intestine and the sig- 
moid were attached was disclosed. 

The tumor was an atj’pical “germinative epithelioma’’ of the ovarj'. The 
patient recovered. 

5. Guido MicaleS in 1936 reported the case of a 38-j'ear-old terzipara admitted 
to the hospital unconscious. There was a historj' of fourteen daj's’ amenorrhea. 
Five daj's earlier she was seized with severe, diffuse abdominal pains associated 
with vomiting and absence of anj' bowel movement or passage of anj' flatus. This 
was promptlj' relieved. The present attack was identical to the first but without 
regression of symptoms. Examination revealed a rigid, tj-mpanitic abdomen. There 
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was in active premature labor and was delivered of a four pound, nine ounce male 
child which cried spontaneously and was obviously more mature than the duration 
of the amenorrhea of the mother. 

The pregnancy was uneventful without any signs of toxemia and the labor 
normal with delivery under cyclopropane anesthesia. 

The puerperium was uneventful until September 20 when the patient com- 
plained of pain in the right upper arm and shoulder. The pain was intensified 
upon lifting the arm above the horizontal plane. There was definite weakness of 
the flexors of the forearm and hand. On September 25 the pain was decreased except 
on elevation of the arm, and for the first time slight winging of the scapula on 
the right side was noted. On September 30 the scapula winging was definitely worse, 
the pain lessened, and all motions free except elevation of the arm above the 
horizontal. 

Search for the cause of the disability was begun and nothing was found except 
an impacted lower left third molar which was removed. The patient was seen by 
an orthopedist who advised support of the shoulder by cast; this was refused by 
the patient. Palliative measures of diet high in vitamin B and rest of the right 
arm were carried out. The general health of the patient was good, and the baby 
did well. On Dec. 12, 1938, the patient had a normal period and then amenorrhea. 
She was admitted to the University Hospital on April 17, 1939. 

Following the onset of the second pregnancy, the patient noted soreness and 
tenderness in the calf muscles of the leg, and numbness in the legs and feet. 
She also noted some difficulty in keeping her feet warm. There was slight morning 
nausea and vomiting but it was not severe. Severe headaches, frontal and oc- 
cipital in character, occurred frequently. Pelvic examination showed an en- 
larged pregnant uterus in third degree retroversion and flexion. There was a 
paralj’sis of the right serratus anterior with inability to raise shoulder above an 
angle of 90°. The motor power of the legs was somewhat decreased. There was 
marked pain to pressure over the gastrocnemius group of muscles. Pain and touch 
reaction were increased- over both lower extremities. Reflexes, coordination, and gait 
were normal. 

Laboratory ; Spinal fluid: Initial pressure 3 mm. Hg and rose to 13 cm. on com- 
pression of jugulars. The fluid was clear; cell count 5; protein 7 mg. per cent; 
Kline negative; colloidal gold curve 1100000000 and sugar 68 mg. per cent. 

Blood: Serum calcium was 10.5 mg. per cent and the serum phosphorus 5.5 nig. 
per cent. The hemoglobin was 11.5 Gm.; the red cell count 4,480,000; the white 
cell count 8,000 with a normal differential. 

The patient -was given 15 mg. of thiamin chloride daily; 40 drops of oleum 
percomorphum daily; 5 c.c. of liver extract every other day; 18 gr. of ferrous sulfate 
daily; and a high vitamin, high carbohydrate diet. 

In spite of therapy there was no improvement and a diagnosis of a low grac e 
toxic neuronitis of pregnane)^ was made. After intradepartmental consultation, 
a vaginal hysterotomy was done on May 9, 1939. 

The patient made an uneventful convalescence and wdthin one week of the er 
mination of pregnancy there was noted an improvement in the patient s geneia 
physical condition rvitli lessening of leg symptoms and headache. 

She was dismissed from the hospital on the fourteenth daj' greatlj improi ei . 


Case 3.— Courtesy Dr. W. H. Taylor. The patient, a white female, aged 22 years, 
had had two previous pregnancies. The first was normal, full term, with a norma 
delivery on Dee. 3, 1936, and followed by a normal puerperium. The second preg- 
nancy ended in a spontaneous abortion in the second month of gestation, on ug. - > 
1937. She had a normal period beginning Oct. 28, 1938, and after a noima 
nancy was delivered on July 28, 1939, under nitrous oxide and ethei anes lesia. 
baby weighed 7 pounds and 12 ounces and was normal. On the fourt i pos P^' 
day she complained of some pain in the region of the right scapula, u no p* 

ticular attention wms paid to it. ■ t TiAit 

She -urns seen on Sept. 9, 1939, with a well-established paralysis of tlic ,, 

serratus anterior muscle. She -was advised to use local heat anc ® •n-intriiiL'' 

massage. On Oct. 19, 1939, there had been some improvement althoiiB g 

of the scapula still occurred. The patient’s condition has not improi 
the present time. 
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ISOLATED PARALYSIS OF THE SERRATUS ANTERIOR 
MUSCLE DURING THE PUERPERIUM 

Leon S. McGoogan, M.D., Omaha, Neb. 

T he occurrence of an isolated paralysis of the serratus magnus muscle following 
generalized infections, exposure to cold or trauma to the long thoracic nerve is 
not uncommon. Horwitz and Tocantins^ state that over 150 cases have been re- 
ported. The paralysis is more common in men than women and is more frequent 
on the right than on the left side. 

A careful review of the literature reveals only three cases of paralysis of the 
serratus anterior muscle occurring during the puerperium. 

Webei'S reported the first ease in 1880, and in this instance the paral 3 '^sis was 
due to puerperal infection. Gowerss in 1898 reported a case developing four days 
after delivery, “excited either by the muscular exertion or exposure of the neck 
to cold during labor.” Berkheiser and Shapiroi in 1937 report a case in which 
they believe the patient injured her right shoulder while pulling on the straps during 
confinement. 

Three additional cases are presented. 

Case 1. — F. B. (Immanuel Hospital No. 62725), white female, aged 20 j-ears, 
married, para 0, gravida i, had had last menses Jan. 6, 1937. Her expected date 
of delivery was Oct. 13, 1937. Her pregnancy was entirely normal except that 
on Sept. 15, 1937, she complained of numbness and tingling in the right arm and 
hand. These s^’^mptoms were transient and disappeared after one week of medi- 
cation with Brewers yeast tablets, six dailj'. 

The patient was admitted in labor October 6, and after a six-hour labor was 
delivered bj’' low forceps and episiotomy of a female child, weighing 5 pounds 2 
ounces. Anesthesia, open drop ether. On the fourth day, Oct. 9, 1937, the patient 
complained of pain in the region of the right shoulder which was rather severe 
but relieved by heat and aspirin. Examination revealed no restriction in motion but 
the pain was increased on elevation of the arm above tlie horizontal plane. Under 
local heat and rest the pain subsided and no deformity of the scapula was noted. On 
the fourteenth daj' the patient noted that she could not elevate her arm above a 
horizontal plane to reach things above her shoulder level. Examination showed 
definite winging of the scapula. Orthopedic consultation was had and an aero- 
plane plaster splint advised and refused. Heat, massage, and a high vitamin diet 
were ordered with arm rest bj' using a sling support. After six months, complete 
range of motion was restored, although there was a definite residual weakness of the 
arm as compared to strength prior to delivery. 

She delivered a second child Jan. 26, 1939. The last normal period began May 
3, 1938, and the pregnancy was normal until Nov. 28, 1938, when numbness and 
tingling of the right arm reappeared. The patient was given 6 mg. of thiamin 
chloride daBj”^ with improvement of the sj'mptoms. The deliverj*- was spontaneous 
and the puerperium normal. Throughout the pregnancj' and puerperium there 
was no change in the condition of the right arm and shoulder nor has there been 
any change during the sixteen months following deliverj-. 

Case 2. — K. R. (Immanuel Hospital No. 66888.) The patient, a white female, 
aged 21 j’ears, was admitted on Sept. 17, 1938, the date of the last menses being 
Feb. 10, 1938, and the date of expected confinement being Dec. 17, 1938. The patient 



BILATERAL SILIULTANEOUS TUBAL PREGNANCY 

George Bolling Lee, M.D., F.A.C.S., and 
Eugene T. Rush Stone, M.D., New Y^ork, N. Y. 

(From the Department of Gynecology, Feie Yorh Polyclinic Medical School and 

Hospital) 

B ilateral simultaneous tubal pregnancies are of sufficientlj- rare occurrence 
to justifj^ reporting anj' verified case. To the accepted list of 78 cases* of 
bilateral simultaneous tubal pregnancies, we are adding an additional case with 
microscopic, proof. 

E. McQ., colored, aged 29 years, married, had had three pregnancies; first five 
years ago, second two years later, re.sulting in a spontaneous miscarriage, and was 
delivered of a normal child six months ago (Maj- 21, 1939, Harlem Hospital, New 
York City). Menarche occurred at 13, twentj'-eight-day cycle, duration six days. 
Last menstrual period occurred on Sept. 25, 1939. No histoiy- of venereal infection. 
No previous operations. 

Patient was first seen in the Gjuiecological Clinic, Nov. 20, 1939, and gave a his- 
tory of having spotted toward the end of October for one day, accompanied by pains 
in the lower abdomen and rectum. For the next few days, the patient passed a 
dark vaginal discharge. For tlie past three weeks, that is, since the spotting which 
occurred at the end of October, the pains had persisted. There was no further 
vaginal discharge, no morning nausea. The pains, however, were becoming more 
severe. 

Examination revealed a distended but flaccid abdomen, very tender on pressure. 
Bimanual and rectal examinations disclosed bilateral doughy and resilient adnexal 
masses and a bogginess in the cul-de-sac. The uterus was soft and enlarged, regular 
in shape, anterior in position. There was no vaginal discharge. A diagnosis of 
ruptured tubal pregnancy was made and the patient was admitted to the Hospital. 

Operation was performed Nov. 22, 1939. Upon opening the peritoneum, free blood 
and clots were found. The right adnexa were delivered into the incision and a 
ruptured Fallopian tube was found. The right tube and ovary were excised. Upon 
examining the left adnexa this tube likewise was found to contain an ectopic gesta- 
tion and the ovary covered with a clot. This tube and ovary were excised. On 
Nov. 24, 1939, the patient passed a large uterine cast. The patient made an 
uneventful recovery and was discharged in good condition from the hospital on 
the thirteenth day. 

Pathologic Examination by Dr. A. Sumner Price : ‘ ‘ The specimen consists of two 

large tuboovarian masses. 

“A. The right tube measures about 3.5 cm. in diameter for about tno-thirds 
of its length. It is covered with blood clot and is apparently filled with it. The 
external appearance suggests an ectopic pregnancj'. Tlie ovary shows a large corpus 
luteum, some edema, and blood clot over the surface. When the tube is incised, on 
one side is found a portion of degenerated embryo about 14 mm. in length. ^ A }0 ' 
like structure can be recognized. The entire chorionic mass is about o.5 cm. m 
diameter. The corpus luteum of the ovary measures about 2 cm. in diameter. 

“B. The left tube is dilated to about 3 cm. in diameter in the distal third and 
is apparently filled with blood clot. The ovary attached shows edema and a ^ urge 
corpus luteum. Wlien this tube is incised, it shows a chorionic mass about o cm^ 
in diameter wliich contains a cystic cavity of slightly irregular outline in the cen ra 

*mslibacJc, H. R.: Am. J. Obst. & Gvnec. 37: 1035, 1939 ; Torpin, R.: Ibid. .39. 
345, 1940. 
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DISCUSSION 

In all of these cases and in the three eases reported in the literature, the paralj'^- 
sis was on the right side. The three patients presented were all right handed and 
the more active shoulder was paralyzed. The predilection for right-sided in- 
volvement suggests that perhaps the nerves to an active group of muscles are 
more susceptible to damage, which occurs either as a result of anatomic peculiari- 
ties or from deficiencj’’ states. 

The first symptom is pain in the shoulder region and in all instances it occurred 
on the fourth post-partum day. The winging of the scapula was not noted until 
later, and in the one carefully observed case appeared on the ninth daj". 

The cause of the isolated paralysis of the serratus magnus in the reported cases 
has two possible explanations. Horwitz and Tocantins claim that a lateral tilt of 
the head and the neck puts the nerve on tension, with injury to the nerve as it 
comes across the chest cage. This tilt might occur during anesthesia as the anes- 
thetist frequentlj’' tilts the head forcibly to prevent aspiration of regurgitated 
gastric contents or swallowing of the tongue. Whether this occurred in these cases 
or not cannot be verified. It would seem that paralysis from this cause might be a 
more frequent sequel than it seems. Apparently it is very uncommon. The second 
possible explanation is that the paralysis is a manifestation of an unrecognized 
vitamin B deficiency or of a recognized deficiency inadequately treated. This 
latter explanation seems to be most plausible. 

In the first case, sj'mptoms of vitamin B deficiency were presented three weeks 
prior to delivery but they subsided on vitamin B complex therapy. The same 
S 3 ^mptoms recurred during a subsequent pregnancy but more intensive therapj' 
was used and the paralysis failed to occur. 

In the second case no history of vitamin B deficiencj' was obtainable prior to 
the onset of the paralysis. A subsequent pregnancy which had its inception three 
months after the first pregnancy was terminated was complicated by a varied but 
rather typical symptom syndrome of vitamin B deficiency — in spite of the fact that 
she had been on a fortified vitamin B diet. Either the amount of vitamin B given 
was inadequate or there was failure of utilization of the orally administered vitamin. 

The treatment consists of muscle rest, preferably in a cast or splint, but if that 
cannot be done, support and rest in a sling. This should be re-enforced wdth local 
heat and massage. The diet must be high in vitamin B content or supplemented 
with an adequate amount of thiamin chloride intramuscularl 3 ^ 
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considerable liemorrliage over the surface. In the interior is found blood clot, 
chorionic villi, and an abundance of syncytial and trophoblastic cells (Fig. 1). At 
one point there is considerable hemorrhage and leucocytic reaction in tlie wall, wliich 
suggests rupture at this point. There is also found a portion of embryonic tissue 
in which primitive neural and enteric elements can be recognized which are forming 
from a mesenchymal mass. 

“Microscopic examination of the mass marked 'B’ shows a large corpus luteum 
of the ovaiy, with some hemorrhage over the surface. The tube on tiiis side is 
dilated and contains blood clot, an abundance of chorionic villi, and decidua of 
pregnancy (Fig. 2). The chorionic villi are of the same general structure and of 
about the same degree of maturity as those found in the first mass. 

“Diagnosis: Bilateral ectopic tubal pregnancy and bilateral corpus luteum of 
ovary. ’ ’ 


EXTRAOVARIAN GRANULOSA CELL TUMOR 

CUTHBERT POMTiLL, M.D., P.A.C.S., AND WiLLIAM C. BlACK, M.D., 

Denver, Colo. 

(From the Department of Obstetrics and Gynecology, and the Department of Fathol- 
ogy, University of Colorado School of Medicine and Hospitals) 

W ITH very few exceptions, granulosa cell tumors are found in the ovary. 

Voigti has reported a retroperitoneal granulosa cell tumor in a woman past 
the menopause, in which the histologic structure was characteristic, and from 
which a biologically active extract was obtained. Comptons reports a granulosa cell 
tumor of the left ovary, with occurrence sixteen years later, in the same patient, of 
another granulosa cell tumor located in the right vesicouterine fold. It was in no 
way connected with the right ovary. 

A report of a third extraovarian granulosa cell tumor by Eagins and FrankeF 
appears on p. 302, this issue. 

The following is a report of an encapsulated, partially cystic tumor situated 
in the left broad ligament. We believe that there is sufficient evidence to prove 
that this is a granulosa cell tumor, and that the case is of particular interest 
because of the extraovarian location of the tumor. 


CASE HISTORY 


Mrs. L. H., a 30-year-old, white married woman was admitted to the Gj'iieco- 
logic Service of the Colorado General Hospital on April 21, 1939. 

Menstruation began at the age of ten years. The periods were repdar, e^ eij 
thirt}’^ days, lasting four days, with little or no pain. At the age of sixteen j ears 
she began to have moderate dysmenorrhea. The flow, however, continued norma m 
amount. 

At the age of twenty the patient was married. There soon followed in rapid sue 
cession five pi-egnancies, all of which terminated spontaneously' in from three to seren 
months. There was marked nausea and vomiting throughout all of the pt egnaricres, 
arrd menstruation occurred in normal amounts with but slight irregular rtj . 


The sixth pregnancy continued for eight months, possibly due to bed res ' 
proxirrrately four months during this time. Three or four times during t us pregn. 
she menstruated at the time the menses might be expected to occur. T ns pregn. 
terminated at eight months in the birth of a male child which survived. 

The patient’s husband died after five years, and two years later 
at the age of twenty-seven. Her seventh pregnancy soon followed ane con 
seven months, when she was delivered of a premature female baby v no ^ 

The eighth pregnancy' terminated by' spontaneous miscarriage at fi^e , 

the Colorado General Hospital in January', 1939. This baby lived for about eighteen 
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area, measuring about 1.5 cm. in diameter. No embryo is found on this side. The 
ovary sliows a corpus luteum about 1.5 cm. in diameter and is sliglitly cystic. Sepa- 
rately is a mass of blood clot measuring about 4 by 3 cm. 

“Microscopic examination of the mass marked ‘A’ shows a large corpus luteum 
of the ovary, with numerous immature germinal cells in the cortex. The tube shows 
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Pig. 1. — ^Young chorionic villi from "A" (right) tube showing an abundance of 
trophoblastic cells in the lower half of picture. 



Pig. 2. — Young chorionic villi found in tube (left) “B”. There is an abundance 
of trophoblastic cells at the top of the picture. The chorionic villi are sliglitly more 
edematous than in "A" ; hemorrhage is more marked, but the villi are of approximately 
the same age. 
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^ Microscopically, the tumor was made up of irregularly shaped fusiform cells 
with large coarsely reticular nuclei and scanty eosinophilic cytoplasm. These cells 
were supported by a delicate connective tissue reticulum containing numerous capil- 
lary blood and lymphatic vessels. The arrangement of the tumor cells varied some- 



Pig. 1. — Polycystic tumor from the left broad ligament. 



Fig. 2. — Granulosa cell tumor. Partially cystic zone. XltO. 


what in different regions, but, in general, the cells lay in small compact lor ® ' 
interlacing bundles. This arrangement suggested that of normal o^ ^^^'^ones 

stroma. Throughout the tumor there was alternation of densely ce u ar 
and loose areolar connective tissue. Fusiform tumor cells extended ou car 
the denser zones into the areolar tissue along the intercellular fibrils. 
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hours. This pregnancj' was also characterized b}' normal menstruation at each 
regular period. In fact, due to the regularity of the periods, the patient was four 
months’ pregnant before realizing her condition. 

Following this miscarriage, the patient first became cognizant of a palpable 
mass in the lower left abdominal quadrant, associated with bearing down pain. 
She had become increasinglj’’ nervous and irritable. Migraine with which she has 
suffered most of her life became more frequent and severe. 

Aside from three attacks of pneumonia during childhood, and a left otitis media 
which discharged until a few years ago, leaving marked impairment of hearing in 
this ear, the history other than cited was negative. 

On admission examination revealed a well-developed, fairly well-nourished female 
of apparently her stated age. She did not appear to be acutely ill and was not in 
pain. Temperature was 99.2° F., pulse 94, blood pressure 118/76. Eed blood count 
and hemoglobin were normal. White blood count was 12,240 with 66 per cent poly- 
morphonuclears. Urine was negative; Wassermann negative. 

There was a large, moderately soft, nonfluetuant mass in the left side of the pelvis, 
not freety movable. It was apparently not connected with the uterus, which was 
freely movable and appeared normal as did the right adnexa. 

A diagnosis of ovarian cj'st, probably cj'stadenoma, was made. 

A low midline abdominal incision was made on April 24, 1939, adequately 
exposing the uterus, tubes, and ovaries, all of which appeared to be normal. 

Lying below the left tube, between the folds of the broad ligament, was a mass 
corresponding in size and consistencj’’ to that found on pre-operative examination. 
An incision was made in the anterior leaf of the left broad ligament and the mass 
was easily enucleated by finger dissection. There was no pedicle. The incision in 
the broad ligament was closed, the appendix removed incidentally and abdomen closed 
in the usual manner. 

The specimen removed consisted of an encapsulated spheroidal tumor measuring 
10 by 7 by 5 cm. Externally it was grayish red and coarsely nodular, with a row 
of adipose and fibrous tissue tags along one surface. 

Two days later, due to the apparent nature of the tumor, a light curettage was 
done in order to obtain a specimen of endometrium for stud}\ 

For eight days following the operation there was uterine bleeding, usual after 
removal of granulosa cell tumors. Aside from this the postoperative course was 
uneventful. 

It had not been possible to examine this patient since her discharge from the 
hospital. However, in a personal communication received on Dec. 14, 1939, ap- 
proximately eight months after removal of the tumor, she stated that her health 
was better since her operation, but that she was pregnant and had pain in the 
left side at times. She had menstruated three times since the operation; on June 
3, 5 days; July 3, and August 3, each one day. 

Ill a subsequent communication. Dr, G. L. Kobinson of Salida, Colorado, states 
that he delivered this patient at term on Feb. 20, 1940, of a normal female baby 
weighing 6 pounds and 9 ounces. The mother reports that the babj’ is normal, 
that she is nursing it and that her own health is better than before. 

From the above case history it is evident that genital function has been abnormal, 
but the history is not that of a typical granulosa cell tumor, with which, in the child- 
bearing period, one would expect a history of amenorrhea or anovulatory menstrua- 
tion nith more or less profuse metrorrhagia at irregular intervals. Because of the 
atypical history, it is necessary to assume that the tumor, being of the diffuse or 
sarcomatoid type, produced relatively little estrogenic hormone and that the amount 
produced was insufficient to inhibit normal follicle maturation and ovulation. The 
endocrine effect of the tumor, although comparatively slight, may have been suffi- 
cient to interfere with the course of the patient’s pregnancies. 

Falhologic Seport . — The tumor was spheroidal, fully encapsulated, and as above 
stated in size and external appearance. It was composed of pale yellowish gray soft 
tissue, containing many cysts, varying from 0.1 to 3.0 cm. in diameter. The cysts 
had a smooth lining and contained clear or slightly turbid watery fluid (Fig. 1). 
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rliagic zones in the superficial portion. Surface epithelium was not present, evidently 
having been desquamated together with a portion of the underlying endometrium 
(Fig. 4). 

DISCUSSION 

Comparison of this tumor with the one reported by Eastlake'* in 1931 shows close 
similarity in structure. It is noteworthy that Eastlake ’s patient, a child aged 
three, developed pwhertas praecox although the tumor was of the relatively undiffer- 
entiated diffuse (sarcomatoid) type. 

No biologic assaj^ for estrin content of the patient’s urine or blood, nor of the 
tumor tissue was attempted, because the nature of the tumor was not suspected until 
after its removal and fi.vation. In this connection it should be mentioned that in 
patients in the child-bearing period, biologic assaj’' is of less value than might he 
expected as the amount of estrin present maj’- vaiy widely within normal limits 
(Gustavson and others,5 Dworzak and Podleschkas). 

The extraovarian location of this tumor is an important feature of the case. 
Extraovarian granulosa cell tumors are rare, only two having been previously 
reported, but are of great interest from the viewpoint of histogenesis. 

In embryonic life the gonads of both sexes develop from the genital fold. In the 
female it has been long thought that the follicular lining cells are derived from 
the ‘ ‘ germinal ’ ’ epithelium covering the surface of the genital fold at the ovarian 
site. The germ cells have been thought also to migrate inward from this epithelial 
la3’er. 

Fischel’s^ embrjmlogic studies indicate that this is not true, but that the germ 
cells originate in the entoderm, and migrate into the mesenchj'mal zone of the 
germinal ridge where the surrounding meseneh}'mal cells differentiate to form 
primordial follicles. According to Fischel’s concept the power of forming an 
organ (ovary) is originallj' possessed bj' the mesenchj'mal cells in a large area 
which is gradually restricted to a narrower field, which in turn ultiraatelj’ becomes 
the gonad. However, the mesenchj’mal cells bej'ond this field retain a potentiality 
for differentiation, if stimulated to development. Variation in histologic structure in 
granulosa cell tumors is probablj’ dependent upon the stage of differentiation of the 
tnmor cells toward the adult granulosa cell form, and explains why, in the words 
of Schiller,® “The tumors when unripe have the character of connective tissue, and 
when ripe show epithelial structure. ’ ’ Thus undifferentiated but potentiallj' 
specific granulosa cells maj' remain in the territory originally occupied bj' the genital 
fold. In the adult this zone extends retroperitoneally from the region of the ad- 
renal to the cortex of the ovary. It is in this area that extraovarian granulosa 
cell tumors may be expected to occur. 

Granulosa cell tumors of the ovary are commonly believed to originate from granu- 
losa cell rests, although some authors have found evidence that such tumors maj’ he 
derived from previouslj' normal follicular lining cells. Butterworth,® on the basis 
of experimental irradiation of the ovmries of senile mice, found granulosa ce 
tumors apparentlj' developing from normal follicles following degeneration of t le 
ova. Eobinsonio in 1930, on the basis of four cases reported bj' him, claimed that 
the granulosa of the follicles is the genetic source of granulosa cell cancel. n 
one of his cases he believes that tumor growth from follicular lining can be tiace . 
In this case, however, there were changes in the voice and hair distribution, wi i 
hirsutism suggesting masculinization. 

Doekerty and MacCartyn in 1939 reported a case of granulosa cell tumor in 
which origin from follicular epithelium is considered probable bj' the au ^ lors. 
Many follicles which appeared otherudse normal presented localized hj’perp asia o 
the granulosa cells with extension to involve surrounding tissue. , 1 1 ni. 

While origin from follicular lining cells within the ovarj' is debata e, sii 
origin in an extraovarian tumor would be unlikely. Origin of the tumor roin < 
granulosa cell rest of mesenchymal derivation seems to be a more reasona ) e 
elusion, and is supported both embrj'ologicallj’’ and bj' the sarcomatoid appea 
of the tumor cells. 

SUMMARY 

A case of extraovarian granulosa cell tumor is described. It is j 

clinically benign. There is evidence that the tumor caused distur lance o 
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The cysts were situated in the denser zones and had no epithelial lining. Tumor 
cells formed the walls. The cysts might be emptied or filled with faintly eosinophilic 
granular material (Fig. 2). 

In the densely cellular zones some of the centrally located cells were hyper- 
chromatic, with bizarre nuclear forms and occasional mitotic figures. Small groups 
of cells in such zones had a folliculoid arrangement, but Call-Exner bodies were not 
seen (Fig. 3). 



Fig. 3. — Granulosa cell tumor. Solid zone. X200. 



Pig. 4. — Specimen of endometrium showing glandular hyperplasia. X140. 

Small collections of lymphoid cells were present in the tumor, situated in peri- 
vascular connective tissue, and scattered leucocytes, chiefly lymphoid, la}' between 
the tumor cells. 

Histologic examination of the endometrium revealed closely grouped, moderately 
tortuous, endometrial glands with tall columnar basophilic epithelium, in some in- 
stances infolded. The lumina of the glands contained pink-staining granular pre- 
cipitate and occasional leucocytes and erythrocj'tes. The endometrial stroma was 
made up of small darkly-stained fusiform cells and was edematous, with small hemor- 
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Unquestionably in the presence of an enlarged friable spleen the most minimal 
internal trauma, often unrecognized, maj’- cause rupture. Klotz in discussing 
Kehrer’ss ease believed the indirect action of force to be analogous to the coup 
and contracoup injuries sustained in skull fracture. In this manner an abrupt 
change of position or the sharp contraction of the abdominal musculature and the 
uterus accompanying bearing down may push the spleen against the left lobe 
of the liver or the costal margin, causing rupture. 

Pathologically two t 3 "pes of rupture are discernible. The most common is the 
complete tear involving both the parenchj'-ma and capsule. The other tjpe may 
be called an incomplete rupture and involves the parenclij^a alone, causing the 
formation of a subcapsular hematoma. This type probabty accounts for the classic 
signs and symptoms of early rupture, and onlj"- when the capsule is ruptured 
does intra-abdominal hemorrhage with signs of shock intervene. If the condition 
is not recognized earty, with the institution of proper shock therapy followed by 
immediate splenectomy, death rapidly ensues. 

As far as I could ascertain this is the first case of .spontaneous splenic rupture 
complicating labor reported in the American literature. 

In 1925, Strettonf reported a case with recovery that had come to operation 
diagnosed as ruptured ectopic gestation. Kotschnew and Manenkow^ in 1930 
reported 14 cases collected from the literature to wdiich thej' added a fatal 
case of their own. Bohlers in 1932 added another case. Twm cases appeared in the 
British journals reported by Smith, Morrison and Sladder^ in 1933, and by 
Burnett and McMerrimej'io in 1935. Since then turn other cases have appeared in 
the German literature, recorded bj' Sommerii in 1937 and E. v. Hochis in 1938. 

CASE REPORT 

Mrs. M. E. (Case 137220), a 34-5'’ear-old, white multipara, was admitted to the 
Obstetrical Service of the Cincinnati General Hospital on Jan. 24, 1940 with a 
history of slight vaginal bleeding and ruptured membranes. 

Her last period occurred June 19, 1939. She was a patient in the prenatal de- 
partment of this hospital and had been attending the clinic regularly. Her 
pregnancy progressed norraalty up until four daj's before admission wdien she 
developed a slight upper respiratory infection. Two daj's prior to admission the 
patient noticed slight, painless vaginal bleeding. This continued intermittently 
until her membranes ruptured spontaneousty on the daj' of admission. 

Past History. — Essentiallj- negative except for the usual childhood diseases. She 
gave no history of malaria or tj-phoid fever, and did not use alcohol in any form. 
Catamenia occurred at 14, periods regular ever}’- twenty-eight days, lasting from 
three to four days. 

She had been married for the past thirteen years, had had 6 pregnancies including 
the present; twm children living and well, and three children dead (two in le 
neonatal period, 1 at C months, cause unknown). 

On admission, temperature was lOC.G” F., pulse SO, respirations 20, blood pressure 
125/70. Blood Wassermann, Kahn test and urinalysis were negative. 

Physical examination revealed only slight evidence of acute upper re^iratory 
infection and heart and lungs were normal. Obstetric measurements were a ^ 
Uterus -nms at term, presenting part floating, back on the left, fetal heart ® 
and regular. Eectal examination revealed a long, soft cervix, 1 finger i a e . 
Since the patient was not in labor, she was sent to the ward and isolate 

Patient soon became temperature free, congestion of the nose and throat 
and she was apparentty well. A medical induction wms attempted t irce a 
after admission but without results. On January 29 patient had a se\ere ® ' 

lasting for twenty minutes, temperature 104° F., pulse rapid but of ^ 

Patient offered no subjective complaints of any kind. Eed blood count, , > > 

white blood count, 13,000; Hb, 10 (Sahli). Examination of the che.st revea 
few diffuse rales at the right base. The emergency chest plate Te\ ea c 
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function with endometrial hyperplasia and repeated abortion or miscarriage. The 
patient's only normal full-term pregnancy occurred after surgical removal of the 
tumor. Histogenesis of the tumor is discussed. 
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SPONTANEOUS RUPTUEE OP THE SPLEEN COMPLICATING 

LABOR 

William F. Shannon, A.B., M.D., Cincinnati, Ohio 

(From the Department of Obstetrics, University of Cincinnati, College of 
Medicine and Cincinnati General Mospital) 

T EAUMATIC or spontaneous rupture of the spleen is not an uncommon occur- 
rence in the nonpregnant state. However, rupture of the spleen occurring spon- 
taneously during pregnancy, labor, or the early puerperium is quite unusual, almost 
rare enough to be called a medical curiosity. Because of this rarity, difficulty in 
diagnosis, and rapidity of death, most eases are not recognized during life and are 
discovered only at autopsy. 

Etiology. — In more than half of the reported cases of splenic rupture complicat- 
ing pregnancy, there is a definite history of trauma. In the group classified as spon- 
taneous rupture the etiologic factors are still obscure. Certain factors, however, 
may be considered. Waltoni has stated that splenomegalj- accompanied almost 
every case of spontaneous splenic rupture recorded in the literature. Therefore, 
it seems that from an etiologic standpoint the question revolves around the cause 
of the accompanjdng splenomegaly. From the literature 9 cases of spontaneous 
splenic rupture were collected. Seven of these showed varying degrees of 
splenomegaly, and in only 1 case (ease of Hubbard) was there a definite pathologic 
reason, malaria. 

The question as to whether or not uncomplicated pregnancy might in itself be 
the cause of physiologic enlargement of the spleen has been entertained b.y 
previous writers. Kotschnew and Manenkow^ believe that in pregnancy the splenic 
pulp may- proliferate causing enlargement of the organ. De Lees states that the 
spleen increases somewhat in size during pregnancy. Dameshek^ points out that 
the spleen observed after death often gives an erroneous idea of its size, and when 
it is observed in the human being at operation, the spleen is a much larger organ, 
varjdng normally in size from 250 to 350 Gm. 

On the other hand Barcroft and Stevens® have shown in the dog and other 
laboratory animals that the size of the exteriorized spleen varies during preg- 
nancy and that it probably reaches its smallest size a few days before labor. They 
attribute this shrinkage to the need for suppljdng blood to meet the increased 
capacity of the vascular bed caused by dilatation of the uterine vessels. 

Serbini'i in a recent report comments, “Pregnancy does not cause the spleen 
to undergo any- appreciable hy-pertrophy, any enlargement is due to pre-existing 
disease.’’ Further he adds, “Splenomegaly is sufficiently rare complicating preg- , 
nancy- to warrant the addition of all observed cases to the literature.’’ 

The effect, therefore, of pregnancy- as an etiologic factor of splenomegaly- in 
the human still remains a moot question. 
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Microscopic Diagnosis . — Acute passive congestion of the lungs, liver, and spleen- 
focal hemorrhage in the lungs and stomach; toxic hepatosis and nephrosis; recently 
post-partum uterus. 

Microscopic Description : Sections of the spleen showed sinusoids markedly dilated 
and engorged with erythrocytes and polymorphonuclear leucocytes. In some areas 
the walls of the sinusoids were disintegrated with the formation of pools in the 
splenic tissue. Some of these contained pinkish, granular material, prohahly laked 
blood, while others contained chiefly erythrocytes. The margins of the break in the 
splenic capsule showed no cellular reaction. 

The lungs presented marked dilatation of the capillaries with erythrocytes and 
occasionally macrophages. In the sections of the right lower lobe there were focal 
hemorrhages. 

The liver showed marked dilatation of the central veins and sinusoids. In some 
of the latter there w-ei'e no recognizable red cells but only a granular fluid like that 
described in pools in the spleen. The cells of the liver cords were markedly 
granular with vacuolization of their cytoplasm. 

The kidneys showed swelling of the cells of the convoluted tubules as well as 
pronounced granularity of their cytoplasm. 

The uterus presented ulceration of the endometrium with a moderate polymor- 
phonuclear infiltration of the surface. The blood sinuses w-ere large and collapsed. 
The muscle fibers w-ere hypertrophied. , 

Sections of the bone marrow revealed no abnormality. The heart, aorta, arterie.®, 
suprarenals, pancreas, breast, ovary, and gall bladder appeared normal. 


DISCUSSION 

In all, 22 cases including the present report, have been recorded in the litera- 
ture. In addition, 6 cases of rupture of an aneurysm of the splenic artery com- 
plicating pregnancy ■were found (Smith, Wessenberg, Lundwall, Mayer, Eemmelt,^ 
and Bohleris). All the cases of splenic rupture occurred in white ■women, and 
these, with the exception of one, ■were niultiparas. Due to a lack of sufficient 
information, the exact time in gestation at ■which this accident occurred was not 
definitely known in the entire group. Twenty of these cases give some information 
as to the time of occurrence in pregnancJ^ Of these, 12 occurred after viability', 
7 early' in pregnancy, and 1 in the immediate puerperium. Of the cases which 
happened late in pregnancy 5 occurred during labor, besides the present case 
(Kotschnew, Simpson, McMerrimey, Sommer and v. Hocli). In the last three cases 
mentioned, signs referable to subcapsular rupture of the spleen ■were present days 
before the actual onset of labor. Ten cases out of 22 came to surgery. Of these 8 
recovered after splenectomy'. One case (Smith, McMerrimey and Sladder) went on 
to term after having a splenectomy at three months. 

Of the entire series 14 patients died. The cause of death of the majority of 
these ■^vas discovered only' at post mortem.. The difficulty' of diagnosis, especially' 
so in the presence of the gravid uterus, and the rapidity' of death following this 
accident are responsible for the high mortality' rate. Early' in pregnancy' the 
diagnosis is most often confused with ruptured ectopic gestation, later with pre- 
mature separation of the placenta and rupture of the uterus. As pregnancy nears 
term the difficulty' is manifoldly' increased, and ivhen rupture occurs during laboi, 
as exemplified by this present case report, the diagnosis is almost an impossibility. 


SUMMARY 

1. A case of spontaneous rupture of the spleen complicating labor is reported. It 
is believed to be the first case recorded in the American literature. 

2. Twenty-one cases of splenic rupture complicating pregnancy', labor, and the 
puerperium have been collected from the literature. 

3. Due to difficulty' in diagnosis and rapidity' of death, spontaneous splenic 
complicating labor may be an unrecognized cause, albeit a minor one, o a ■ 
obstetric shock. 
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normalities. Fluids -were forced and the temperature dropped below normal at 
8 p.M. The blood pressure at this time was 120/80, pulse 85 and regular. 

A few minutes after midnight, Jan. 30, 1940 the patient commenced to have 
regular uterine contractions. Eectal examination revealed a soft mass presenting, 
presumably a breech. Fetal heart had not been heard since early afternoon. At 1:40 
A.M. the cord prolapsed, but since no pulsation was felt, and the fetal heart had 
not been heard for several hours, interference was not contemplated. About five 
minutes later the patient delivered a stillborn white male, weighing 2,069 Gm. 
Pituitrin was given, and the placenta was expressed intact with more than normal 
bleeding. Patient continued to bleed in spite of intravenous ergot and uterine 
massage. The cervix was examined but no lacerations were found. The uterus 
was immediately packed through a tubular packer. Since the patient showed 
signs of mild shock, 750 c.c. of glucose and saline were given, followed later by a 
transfusion of 500 c.c. of whole blood. She rallied rapidly and left the table in good 
condition; blood pressure 130/80. 

At 3 A.M. the patient again went into shock. Fluids were started and another 
500 c.c. of blood were given. Blood pressure 84/48, uterus was well contracted, and 
there was no discernible bleeding through the pack. The shock deepened and the 
patient did not rally. She complained only of numbness of the lower extremities. At 
6 A.M. the patient was still in shock and showed signs of early pulmonary edema. 
About the same time slight abdominal distention was noted accompanied by 
lividity of the lower half of the body. Oxygen therapy was started and respira- 
tory stimulants given. Death occurred at 10:50 a.m. 

Post-mortem Examination . — (Dr. Abraham Fink, Department of Pathology, Cin- 
cinnati General Hospital.) 

Anatomic Diagnosis: Rupture of the spleen with hemorrhage into the peritoneal 
cavity. Focal hemorrhages into the lower lobe of the right lung, mesentery, fundus 
of the stomach, and colon. 

Gross Description; The autopsy was performed four hours post mortem. The 
abdominal cavity contained 600 c.c. of dark red fluid blood. The peritoneum was 
smooth, glistening, and pearly pink. In the upper right quadrant there was a 
thin fibrinous deposit on the under surface of the diaphragm and on the spleen. 
The organs were in their normal relationship and the large, firm uterus was 
intact and extended superiorlj^ to 2 cm. below the level of the umbilicus. The 
heart, aorta, and lungs appeared normal except for scattered areas of hemorrhage, 
varjdng from 0.5 to 1.5 cm. in diameter in the right lower lobe of the lung. In the 
substance of the left diaphragm there was a circular area of hemorrhage 1 cm. 
in diameter. 

The large, soft, opalescent red .spleen weighed 625 Gm., and was covered with 
smooth glistening capsule. At the notch of the anterior border of the spleen 
there was a shallow groove extending along the diaphragmatic surface. About 
the midpoint of this groove there was a ragged, linear break in the capsule, 
measuring 1.5 cm. in length and 0.3 cm. in width. This extended for a depth of 
1.2 cm. into the parenchyma of the organ. There were a few light, fibrinous 
strands lying on the surface of the spleen but not adherent to it, except in the 
region of the break. Sectioning revealed a dark, pultaceous splenic tissue. 

The dark, reddish brown liver weighed 2,050 Gm. On section the tissue was 
brown, firm, and dripped blood. The gall bladder and pancreas wore normal. 

The mesentery of the small intestines contained several circular areas of 
hemorrhage which varied from 0.5 cm. to 1.5 cm. in diameter. Several circular areas 
of hemorrhage 0.5 cm. to 2.0 cm. in diameter were present in the wall of the fundus 
of the stomach and colon. 

The kidneys, ovaries, and oviducts were apparently normal. The uterus was large, 
firmly contracted and measured 21 cm. by 8.3 cm. The walls were firm and pink, were 
intact, and measured 4 cm. in thickness. The cervical os was patulous but not 
lacerated. The endometrium was shaggy and dark red, and the fundus was covered 
by grayisli stringj- material. 
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Tlie amorphous monster was ovular in shape, measured 5.5 by 8 inches and weiglicd 
1% pounds. At the cephalic end there was a thin tuft of hair. The skin was pink- 
ish in color but appeared thicker than normal. The consistency of the mass was 
that of a soft fibroid. 

Pathologic Peport.— {Dr. Henry Brodie, Beth Israel Hospital, New York, New 
York.) Gross Examination: The specimen which was previously fixed and partly 
dissected was a flat ovoid mass whose (present) dimensions were 21 by 14 bv 4 cm. 
There were no external appendages. There was no external distinction between head, 
thorax, and trunk. A segment of umbilical cord 9 cm. long was attached to an um- 
bilicated area at one edge. The entire surface of the specimen, except for a pre- 
viously bisected orifice on one flat surface, was covered wdth skin. Brownish black 
hair covered less than one-third of the specimen (Fig. 1). Within the orifice were 
several boneHke protuberances (probably maxillae) which on incision revealed a 
number of nonerupted teeth. When the skin in the region of tlie orifice was re- 
flected, a mandible-like bone was found, underneath which was a tonguelike struc- 
ture. Behind this was a cavity covered with a smooth membrane over wliicii Iniiig 
a uvulalike structure. To either side were cartilaginous structures suggesting tur- 
binate processes. The pharynxlike cavity seemingly ended blindly. No esopliagus 
w'as recognized. 



Pig'. 1. — Partly dissected ovoid mass without external appendages and covered ■nith 

hair at the cephalic end. 

About 5 cm. below the base of the tongue a branching set of small vessels led 
from a second cavity surrounded posteriorly and laterally by a bony cage wluc i 
was formed by an incomplete vertebral column and a number of incomplete ri s. 
At the inferior edge of this cavity just to the right of the midline a purplish brown 
structure was found 1 cm. in diameter. On section this showed the charactens ic 
markings of suprarenal tissue. To the left of the midline 'vvas a slightly sma cr 
similar suprarenal. Below this was a piece of enteric canal blind at both ends. - ^ 
its upper end immediately adjacent to the suprarenals wms a firm nodu e 
6 mm. in diameter which on section suggested pancreatic tissue. The P'f® 
of enteric canal, 4.5 cm. long and 6 mm. in average diameter, had a por i 
of short mesentery. The only other thoracic or infrathoracic organs recognma ^ 
were three tiny yello'\vish gray structures, the largest of ■\vhich was about nm 
in diameter, and all situated close to the midline. 

In the umbilical cord Viere two blood vessels, one thick and the other t u 
■walled. The thin-walled vessel divided after passing ■within tlie umbi ica c ar . 
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DIFFICULT LABOR DUE TO AMORPHOUS MONSTER 
I. Le Vine, M.D., and I. J. Wolf, M.D., Paterson, N. J. 

A CARDIACUS AMOBPHUS is a form of essential monster born with a sepa- 
■ rate homologous twin or triplet, which is usually normal and on which it de- 
pends for its imperfect development in the uterus. Only 8 cases of amorphous mons- 
ter have been reported in the American literature since 1882.i Most of the reports 
have appeared in the German literature. We have been prompted to report this 
case because of its rarity and the difficulty it presented in delivery. 

CASE REPORT 

Mrs. M. P., aged 37 years, gravida ii, had her last menstrual period on Dec. 
7, 1938. Quickening was felt April 21, 1939 and her estimated confinement was 
Sept. 19, 1939. Her family history was negative. Four sisters and one brother 
were living and well. There was no history of multiple births, or the birth of 
monsters in her family to the best of her knowledge. Her past history was nega- 
tive. Her menses began at the age of fifteen, occurring every twenty-eight days, 
and lasting five days with moderate flow and slight pain. She had been married 
four years. Her husband’s health was good, and they had one child aged 2.5 years. 
Her previous delivery was normal and she had had no miscarriages. 

The patient received routine prenatal care. Her abdomen seemed large during 
pregnancy but a multiple pregnancy was not diagnosed. Only one fetal heart was 
heard. No extra fetal mass was palpable in the abdomen. Prior to the delivery 
the uterus measured about six inches above the umbilicus. 

The patient was admitted to the Barnert Hospital, Sept. 13, 1939, at 1:30 a.M. 
Her pains were irregular and by 9:00 a.m. were recurring regularly with moderate 
severity. At 1:20 p.m. she was delivered of a live female infant weighing 4(4 
pounds which presented by the breech but was delivered without difficulty. Following 
the birth of the baby, a mass was palpable in the abdomen, delivery of which was 
awaited about an hour. When this failed to occur, one ampoule of pituitrin was 
divided into three doses and each part was given at ten-minute intervals without 
etTcct. The patient was anesthetized and an intrauterine examination was made. 
A smooth rounded mass was felt which had an opening suggesting a mouth. This 
was grasped and delivery was attempted but was unsuccessful. Delivery was finally 
accomplished by making lateral incisions into the mass and placing the hooked 
ends of an obstetric forceps into each side. The monster was extracted in this 
way. A single placenta followed. 

A normal amount of bleeding followed, and there were no lacerations. The 
mother was given sulfanilamide for a few days and recovery was uneventful. The 
baby was weak, nursed poorly, had facial twitching and nystagmus but left the 
Iiospital in fairly good condition on Sept. 24, 19.30. 



A MECHANICAL INK AVEITINC EECORDEE SUITABLE FOB 
EECOEDING UTERINE MOTILITY DURING 
PREGNANCY AND LABOR- 


Con Fenning, M.D., Chicago, III. 

(From the Department of Pharmacology and Physiology, University of Utah and 
Department of Obstetrics and Gynecology, The University of Chicago) 

W HILE maldng capacigraphic recordings of uterine activity during pregnancy 
and labor, it was recognized that the displacement amplitude was adequate to 
drive a simple mechanical lever system provided with an ink writer. No effort 
is made to record intrauterine tensions per se; specific efforts are made to record 



displacements, lienee tlie use of a light lever system having an imjilification of four 
to one. Displacements associated with minor intrauterine tension changes and ns 
placements localized in nature and not necessarilj’ associated with intrauterine tension 
can be readily recorded. 

The lever system is constructed of aluminum; the total weight resting upon the 
abdominal wall is 15 Gm. An increment of % Gm. is sufficient to overcome the hear- 
ing and writing point resistance. Theoreticalle', with proper materials an v<ot' 
manship, the total weight upon the abdomen and the force necessary to oeeiconi 
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One branch, together with the thick-walled vessel, passed superiorly in the direc- 
tion of the suprarenals, passing dorsal to them. The vessels then subdivided to 
form the many branches mentioned above. No trace of a heart was found. The 
second branch was almost immediately lost in a mass of fat and connective tissue 
in the region of the umbilicus. 

Tlie specimen had previously been incised posteriorly in the cranial region. There 
was revealed a shell-like skull containing a remarkably well-formed brain in which 
cerebral hemispheres, cerebellum, and brain stem could all be recognized. There 
was a tremendous dilatation of the ventricular sj’stem. A short portion of vertebral 
column (5 cm. long) and in its spinal canal a spinal cord, 3 cm. long, were found. 
A depression was found in one of the flat bones in which was some soft tissue, part 
of which was black and suggested retina. This last named structure lay immedi- 
ately behind the external orifice. No bilaterallj’’ sj-mmetrical structure was found. 
No trace of either pectoral or pelvic girdle was seen, nor any a^jpendicular skeleton. 

Microscopic Examination: Sections from the enteric canal showed tissues 
similar to that seen in various portions of the normal gastrointestinal tract. In 
one section there was an area of bronchial epithelium with underlying mucinous 
glands and cartilage. The tongue showed a normal histologic picture with a small 
island of aberrant cartilage. The pancreas was well formed with acinar duct and 
island tissue. 

The suprarenals v;ere well formed. One of the tiny nodules was also suprarenal 
tissue. The other two nodules were ovary with numerous primordial follicles. No 
pituitary tissue was found in numbers of sections taken from the cranial cavity. 
One piece proved to be ganglion tissue, presumably Gasserian ganglion. 

Diagnosis: Female acardiacus amorphus with incomplete formation of the cen- 
tral nervous system, cranial and axial skeletons, and an incomplete enteric canal with 
its derivatives. 
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Kreis, J.: Diagnosis and Treatment of Functional Meno-metrorrhagia in Adoles- 
cence, Gynec. et obst. 40: 48, 1939. 

Kreis discusses the three types of menstrual disturbances which may arise dur- 
ing adolescence, namely, polymenorrhea, intercyclic hemorrhage, and glandular hyper- 
plasia. The diagnosis can only be made by curettement. The prognosis in poly- 
menorrhea and intercyclic bleeding is more favorable than it is for glandular 
hyperplasia. Treatment consists of the use of hemostatics, curettement, physical 
agents, blood transfusions and hormones, such as estrin, progestin, insulin, gonado- 
tropic extracts and transfusions of blood from pregnant women. 

Since recurrences are frequent, especially in the cases of glandular hyperplasia, 
regular treatment must be instituted. The author believes that in most of these 
cases the etiology is more constitutional than endocrine. 

The frequency of syphilis, particularly hereditary syphilis and the therapeutic 
success obtained with specific treatment in these cases merits attention. 

Operative interference is justified only when all other forms of therapy have 
failed. Repeated curettenicnts should first be done, and if these arc not curative, 
hysterectomy is the treatment of choice. The author warns against partial, tem- 
porary, or permanent castration. 


J. P. Gueekiiili,. 
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friction can be made negligible. However, an earlier model exerting 60 Gm. and 
having a relative high writer and bearing friction provided surprisingly good records. 

A schematic view of the instrument in use is shown in Pig. 1, c. Tlie assembly 
and measurements of the lever system are shown in a of Fig. 1. h of Fig. 1 shows 
the accessory equipment needed to drive the paper at a uniform rate. 

Pig. 2A shows a typical recording obtained ■svith the equipment. For comparison 
a simultaneous capacigraphic recording is also shown, Pig. 2B. The motility recorded 
is the most difficult type to record because of its low' amplitude. In general, the 
two recordings are similar; maternal respiration, on occasion, when not masked, the 
maternal pulse, fetal activity, and uterine displacements are readily recognized. 
Minor differences, how'ever, may be expected due to the fact that the capacigrapli 
records the over-all abdominal displacement, whereas the mechanical approach 
records a point displacement. 

Pig. 3 shows typical uterine displacements ordinarily recorded during early 
labor. Pig. 4 shows a recording in which there is rh 5 'thmic recurrence of two 
separate types of uterine niotilitj- in the pregnant uterus. Previous attention was 
called to this phenomenon.! 


SUMMARY 

A simple ink writing lever system suitable for recording uterine activitj' during 
pregnancy and labor is described and actual specifications supplied. The recorder 
provides records which fundamentally are the equivalent of capacigraphic recordings. 
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A TECHNIQUE FOR TPIE RECTAL ADMINISTRATION OF 

PARALDEHYDE 

Preliminary Report 

J. Kotz, M.D., F.A.C.S., and Morton S. Kaufman, A.B., M.D., 

Washington, D. C. 

P ARALDEHYDE is generally conceded to be one of the safest of all the analgesic 
agents used in obstetrics. The analgesic and amnesic effects derived from ade- 
quate dosage are excellent. The one great disadvantage has been the difficulty of 
administration. Numerous methods have been devised to overcome this difficulty, 
but none have proved entirely satisfactory. 

Paraldehyde W'as originally suggested in obstetrics by Davidoff and Rosenfeld,i 
who administered the drug by rectum in a small amount of olive oil. Colvin and 
Bartholomews published their report shortly after and they used the same method 
of administration. They have since changed to the oral method. 

Kane and Roths added benzyl alcohol, a mild anesthetic agent, to the mixture. 
The results w'ere rather disappointing, at least in our hands, and benzyl alcohol is 
a rather toxic drug. Dr. Kane is now' using a mixture of paraldehyde and port 
w'ine administered by mouth for the initial dose. 

Douglas and Peyton'i advocated the administration of paraldehyde by mouth 
mixed with equal parts of aromatic elixir and chilled in cracked ice. They claimed 
that the action w'as more rapid, but admitted that vomiting frequently occurred. 

DeCosta and Reeses tried to overcome the nauseous taste and odor of the drug 
by administering it in gelatin capsules by mouth. The number and size of the 
capsules necessary to administer a sufficient dosage makes this method objection- 
able to some patients. Furthermore, when the capsules dissolved in the stomac i, a 
burning sensation, followed by vomiting, frequently resulted. 

All of the oral methods have the disadvantage of being obnoxious to smell am 
taste and of causing gastric irritation, which results in vomiting in a large per 
centage of cases. 




TATTOOING (PUNCTUEATION) WITH MERCURY SULFIDE FOR 
THE TREATMENT OF INTRACTABLE PRURITUS CAUSED 
BY LEUCOPLAKIA-KRAUROSIS VULVAE 

Robert Turell, M.D., New York, N. Y. 

(From the Gynecological Service of The Mount Sinai Eospital) 

T attooing Muth mercury suMde has been successfully employed for the treat- 
ment of pruritus anii. 2 and for pruritus perinei caused bj' an extension of the 
perianal itching.s Because of the similarity in the histologic appearance of 
pruritus vulvae and pruritus ani,-* it was decided to investigate the value of this 
procedure in the treatment of the former condition. 

This report concerns the successful emploj’ment of tattooing with mercury 
sulfide for the treatment of intractable pruritus caused by leucoplakia-kraurosis, 
which had not been controlled previousl}’’ Iw partial vulvectomy and four addi- 
tional surgical procedures. 


CASE REPORT 

L. S., a 32-year-old white woman, gravida and para iii, was admitted to the 
hospital Jan. 15, 1936, because of intense pruritus vulvae and ani. The menstrual 
periods were regular and normal. She had been seen in the Out-Patient Depart- 
ment Jan, 6, 1934, because of constipation, pain on defecation, and pruritus ani. 
At that time rectal examination revealed tenderness on digital exploration as well ns 
perianal and perineal Assures. Late in 1935 there was observed an atrophic 
vaginitis with maceration of the labia, which had failed to respond to conservative 
treatment. Physical examination on this admission was normal except for atrophy 
with Assuring and maceration of the tissues involving the clitoris, the upper margin 
of the urethra, the labia minora, the fourehette, and the perineum. In view of the 
fact that the intense pruritus was not relieved by estrogenic therapy and hj'gienic 
measures, a partial vulvectomy was performed without removing the perineal skin. 
Histologic examination of the excised tissue showed Iwperkeratosis, chronic in- 
Aammation, and disappearance of elastic Abers. This histologic appearance was 
regarded as compatible with the diagnosis of leucoplakia and kraurosis. 

The patient was readmitted to the hospital May 15, 1936, because of pruritus 
ani and perinei of increasing severity. On examination there was no change in the 
pathologic process of the perineum; there was^no evidence of recurrence at tlie site 
of vulvectomy. The perineal skin and subcutaneous tissue were removed three 
days later. The histologic examination of the excised tissue showed leucoplakia 
and chronic inAammation. 

Mild pruritus in the perineal and perianal region continued. In February, 19o/, 
there was observed a recurrence of the original pathologic process in the perineum, 
accompanied by a Assure extending to the anal oriAce. Five weeks later, the 
patient was readmitted to hospital where the lesion in the perineum was removed. 
Examination of the excised tissue revealed histologic changes consistent with tlie 
diagnosis of leucoplakia and chronic inAammation. 

The patient remained well for about two months, and was again admitted to hos- 
pital Jan. 26, 1938, because of pruritus and a burning sensation more intense on the 
left side of the introitus. Examination revealed a thickened and a yellowish v iite 
area with deep Assures in the perineum, and atrophy along the left side of the m- 
troitus, extending to the anal region. The vagina admitted two Angers, was soft, anc 
resilient. At this time the involved tissues of the left side of the introitus an 0 
the perineum were removed. The histologic examination of the excised tissue 
showed leucoplakia and kraurosis. , 

The patient remained well until June, 1938 (a period of four months), v 'cn s i 
experienced a recurrence of the itching and burning in the introitus, tlie intensi j 
of which was increased during the menses. Examination showed a normal uferus am 
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All of tlie rectal methods of administration have the disadvantage of causing a 
severe burning, and frequently an uncontrollable desire to expel the medication. 

In order to overcome this effect, we have devised a method of administration 
which we feel is distinctly superior to any yet advocated. Our routine is as follows: 

1. Soda bicarbonate enemas until returns are clear. 

2. Morphine sulfate gr. % (hypodermic) and 5 c.c. of 1:1000 solution of nuper- 
caine instilled into the rectum wdth an ordinary bulb syringe. 

3. Nupercaine ointment smeared around the anus. 

4. Ten to fifteen minutes later, paraldehyde drachms vi-viii, preceded and fol- 
lowed by drachm 1 of mineral oil or olive oil. 

5. Paraldehyde, drachms iii-iv whenever the patient begins to arouse wdth her 
pains. 

COMMENT 

Nupercaine (Alpha-Butyl-Oxycinehoninic acid diethyl-ethylene-diamide hydrochlo- 
ride) is a relatively nontoxic, rapid acting, topical anesthetic wdiich produces an 
intense and prolonged local anesthesia. It does not irritate the rectal mucosa, or 
cause any impulse to defecate. It is much less toxic than cocaine, and much less 
expensive than some of the equally effective drugs such as butyn or metycaine. By 
administering it ten to fifteen minutes before the paraldehyde, we give it ample 
time to completely anesthetize the mucosa of the lower rectum. By anointing the 
anus with nupercaine ointment, we avoid the burning caused by the drops of 
paraldehyde remaining in the tube as it is withdrawn. 

The administration of morphine ten to fifteen minutes before the paraldehyde, 
allows time for absorption of the drug. Morphine lessens peristalsis and relaxes the 
smooth muscle of the gut, thus inhibiting defecation. At the same time, the burn- 
ing sensation is lessened by the analgesic effect of the morphine. 

The chance for error is much lessened by this method, because each ingredient 
is administered separately, and may be checked immediately before its introduction. 

RESULTS 

This method has been used in 30 cases. In 21 cases, the results w'ere excellent, 
none of these patients complaining of either burning or the desire to defecate. All 
of the remaining 9 patients had an impulse to expel the drug, and 4 of these had 
a burning sensation. One of these, a primipara with the head low, 5 cm. dilated, 
and having rather severe pains every three minutes, expelled the initial dose. 

The duration of the unpleasant symptoms was much less than is usually seen 
with similar doses of paraldehyde by rectum, nor were the symptoms nearly so severe. 

Tlie best results were obtained in patients in early labor, where the need for 
immediate analgesia is not urgent, and the pains are not expulsive in character. In 
the latter part of the first stage, or in the second stage, better results are obtained 
by giving the dose of paraldehyde while the patient is under light ethylene anes- 
thesia. The ethylene is continued for ten to fifteen minutes after the administration 
to allow the paraldehyde to become partially absorbed. 


SUMMARY 

We present here a new technique for the rectal administration of paraldehyde. 
The method is safe, inexpensive, and effective in relieving the burning sensation, 
and the desire to expel the medication, which usually accompanies the rectal admin- 
istration of the drug. 

The technique has been used in 30 cases, with excellent results in 21, nine desired to 
expel the medication, and 4 had some burning. One patient expelled her initial dose. 
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A NEW SCISSORS FOR INCISING THE UTERUS IN 
CESAREAN SECTION'^ 

Bernard L. Cinberg, M.D., New York, N.Y. 

I N performing cesarean section, most operators open the uterus by making a small 
incision vdtli a scalpel and completing it with a bandage scissors. This tj’pe of 
scissors is used to protect the fetus from injury by the edge of a scalpel or by the 
points of an ordinary scissors. 



The past two years have seen a rapid rise in popularity of the transverse uterine 
incision. Here, it is important to curve the ends of the incision upward, to avoid 
tlie uterine arteries. To make this “V” incision more easily, some surgeons em- 
ploy a ‘ ‘ curved on the flat ’ ’ Mayo scissors. 

"We have devised a scissors which utilizes the important features of both tlic.se 
instruments. Its blunt points and “side- ways” curve, make it the ideal instrument 
for transverse uterine incisions. 

50 East 78th Street 


This instrument is manufactured by N. S. Low & Co., Inc., New York Citj 
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adnexa. There was atrophy of the skin adacent to the clitoris and recurrence of 
the kraurotic-like process at the vaginoperineal junction. As a result of the previous 
operative procedures the posterior vaginal mucosa had extended over the upper one- 
third of the perineum. At its distal portion, it was partially epithelialized and 
atrophic. In the intergluteal region there was a bilateral, symmetrical area of parch- 
ment-like atrophic skin which extended to and encircled the anus. On October 19, 
1938, the atrophic skin of the subclitoric region, and the kraurotic-like process at 
the vaginoperineal junction were excised. Fragments of the excised skin showed areas 
of chronic nonspecific inflammation without evidence of kraurosis. November 10, 
several Thiersch grafts were implanted upon the granulating perineal area. 

There was continuous itching and soreness in the region about the left side of 
the introitus and over the entire perianal area. Ee-examination June 5, 1939, 
showed a narrowing of the introitus and a whitish plaque about the anterior com- 
missure. The skin of the posterior commissure, the terminal inch of the mucosa 
of the vagina, and the skin of the perineum extending to and surrounding the anal 
orifice had changed to a white, thick, cornified plaque. The perianal skin was tense, 
shiny white in appearance, and parchment-like in consistency. The crural folds pre- 
sented the same appearance and were also fissured. 

Physical examination was otherwise normal; there was no evidence of disease of 
the nervous system to account for the local manifestations. The essential laboratory 
tests were negative. The dermatologist (Dr. L. Chargin) agreed that tattooing with 
mercury sulfide should be given a trial. 

On June 7, 1939, the perianal and the perineal regions were tattooed with mercury 
sulfide under infiltration anesthesia, using 1 per cent solution of procaine hydro- 
chloride, according to the technique described in another communication.2 Seven days 
later, the vulva was similarly tattooed with mercury sulfide under avertin supple- 
mented by infiltration anesthesia. One month later, the skin about the introitus and 
in the perianal region, with the exception of the perineal area, was normal in appear- 
ance. At the time of writing (a period of over nine months), the patient has re- 
mained free of pruritus in spite of the presence of moderate excoriation of the 
perineum. The latter is believed to be caused by a continuous escape of vaginal dis- 
charge which has not been treated because the patient prefers to leave “things well 
enough alone.” 

DISCUSSION 

The results obtained in this patient seem to indicate that tattooing with mercury 
sulfide is advisable for the treatment of this t 3 'pe of lesion in selected cases. It is 
still unexplained how mercury sulfide deposited in the corium bj”' tattoo acts in re- 
lieving localized pruritus.3 Control studies have shown that mechanical trauma alone 
as produced by the tattooing machine without the use of mercury sulfide is ineffectual 
in controlling pruritus ani permanently.2 It is likely that the intracutaneous deposit 
of mercury sulfide produces a degenerative effect on the cutaneous terminal nerve 
endings and tudgs, altering their capacity to respond to normal stimuli. Studj" of 
the changes in the cutaneous sensory modalities thus produced is in progress.s 

It is believed that the alteration in the cutaneous modalities is proportional, within 
limits, to the amount of the intracutaneous deposit of mercury sulfide. This belief is 
rendered more likely bj' the following observation: In an instance of pruritus 
ani,3 unilateral recurrence of pruritus was noted in the particular area where a 
smaller intracutaneous deposit of mercury sulfide was made as indicated by a lighter 
red color on that side. A studj- of the status of the cutaneous sensor 3 - modalities 
disclosed that the opposite perianal area which was adequately tattooed and free 
from pruritus had fewer nerve endings capable of responding to tactile and 
painful sensations. 

SUMMARY 

A patient with intractable pruritus caused b 3 ' leucoplakia-kraurosis was suc- 
cessfully treated with the intracutaneous deposit of mercur 3 ^ sulfide b 3 ^ tattoo 
after a partial vulvectom 3 " and four subsequent surgical procedures for the re- 
moval of involved or recurrent areas of skin had failed to control the distressina 
pruritus. ^ 
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the fimbriated end of the right tube was a e 3 -st of Morgagni. The ovarian tumor 
was removed, as well as the cj'st of Morgagni. The abdomen was closed in tlie 
usual manner, and the mother left tlie operating room in good condition. 

Puerperium was essentially normal, except for a postoperative rise of tempera- 
ture on the first and second days to 102°F., and the pulse was 120, which returned 
to normal on tlie third day and remained so throughout her staj^ in the hospital. 
Abdominal wound liealed bj’ primarj- intention, and mother was discharged on 
Februarj^ 7, fifteen days postoperativelj', in good condition. Her blood pressure 
had returned to normal and at the time of discharge wa.s IfiO/SO. Urinalj’sis at 
discharge was negative. 

2309 Eutaw Place 


THE PREVENTION OP POSTOPERATIVE TRAUMATIC AND 

CATHETER CYSTITIS 

James R. Goodall, M.D., and Louis J. Quinn, jM.D., Montre.al, Que. 

(From S(. Mary’s Hospital) 

T his problem has occupied our attention for manj”^ j'ears, and after trial of 
numerous methods with varied success, we have finaUj' come to the conclusion 
that the one herein described has given us almost uniformlj^ good results with a 
minimum of discomfort to the patient, and with the least number of unpleasant 
sequelae. 

We have felt all along that we confer a doubtful benefit if, in curing a patient’s 
pelvic patholog}’- or repairing her hernia of pelvic organs, we leave her with a 
residual cystitis, or, worse still, with a uni- or bilateral pyelitis. 

These are the common complications of extensive repair operations and, in spite 
of all our previous studj' in this important matter, these sequelae were all too com- 
mon. The great majoritj' of repair cases come to operation in the later j’ears of 
their life. Their pelvic tissues are postmenopausal in their atroplij- and lowered in 
their healing power. Consequentlj’, anj’ postoperative inflammation in the nature 
of cj’stitis is often hard, sometimes impossible, to cure. 

Pyelitis following repair operations upon the anterior vaginal wall is also an all- 
too-common postoperative complication. The cause of this is not hard to find. If 
one examines the interior of the bladder after an extensive radical cure of cystocele, 
the bladder mucosa is thrown into folds due to the plication of the redundant 
mucosal lining of the bladder, which has stretched to keep pace with the progres- 
sive descent. As a consequence the circulation of the bladder is interfered with, ann 
local edema often occurs. Catheterization, therefore, even when carried out "it i 
meticulous aseptic care, maj’ result in implanting an infection upon these adult, 
atrophic, strangulated tissues. Moreover, postoperative catheterization of the ureters 
in extensive repair cases frequentlj’ demonstrates a kinking of the vesical ends o 
the ureters, owing to suturing the cardinal ligaments in front of the cervix, and a 
consequent great or small amount of ureteral urinarj’ retention, with consequen 
frequency of pj-elitis. Our studj' show's that in the vast majoritj' of cases o 
postoperative urinarj- retention there is a nervous or traumatic inhibition of b a 
der function and, frequentlj', a degree of obstructive ureteral flow. To o\ercome 
this in great part, if not whollj', it is advised to keep the patient in bed during 'C 
period of preop.erative care and studj- of the case, when the blood, blood sugar, an 
other tests are bfemg 'cajrried out. Do not allow her bathroom privileges, so ® ' 
becomes inured to the use of the Toedyap for. evacuations before the added in ii i lo 
of the operation. We’ have found that the' number of cases of urinarj’ reten ion ■ 
inverselj' as the length of time that the patient is thus educated. At the 
operation, when anj- extensive operation is performed upon the anterior , 

wall, and therebj’ the foundations of the bladder are disturbed, a slashe -i ** 



BRENNER TUMOR OF THE OVARY COMPLICATING LABOR 
IsADORE A. Siegel, A.B., M.D., Baltimore, Md. 

(From Department of Obstetrics, Franklin Square Hospital) 

T his case of Brenner tumor of the overy blocking the pelvis and preventing nor- 
mal delivery is reported because it is a rare tumor, complicating pregnancy and 
producing dystocia. Novak and Jones report three cases of Brenner tumors com- 
plicating pregnancy in which one patient was operated upon when she was four 
months pregnant; another in which the diagnosis of pregnancy was made only by 
the finding of decidual tissue after curettage; and a third case in wliich the patient 
had six previous pregnancies, five terminating in abortions, and one in a premature 
stillbirth at the seventh month. It is interesting, therfore, to record this case as 
complicating a full-term pregnancy. 

The patient, a 27-year-old primigravida, was admitted to the Franklin Square 
Hospital on Jan. 17, 1940. External pelvic measurements were all normal. Last 
menstrual period occurred on April 13, 1939 and the expected date of confinement 
was Jan. 20, 1940. Prenatal course was essentially normal until one week prior 
to - hospitalization, wdien the patient developed an elevation of blood pressure for 
which she was treated at home by diet, rest, and catharsis. On the day of admis- 
sion to the hospital the patient ’s blood pressure at home was said to be 190/110 
and she complained of headaches and vomiting. 

On admission her blood pressure was 150/100; urine showed a trace of albumin; 
duration of pregnancy was at term. Petal heart w’as heard in the lower left quad- 
rant, pi'esenting part was at the superior strait. There was no edema of the face nor 
of the lower extremities, and rectal examination showed the cervix to be completely 
effaced, and canal closed; head not engaged. Blood chemistry: nonprotein nitrogen, 
30.6 mg.; uric acid, 2.S mg.; creatinine, 1.5 mg.; sugar, 102 mg.; Wassermann, 
negative ; Hg, 85 per cent. 

The patient was treated conservatively. She was put on a low protein, salt poor 
diet, and fluids forced tq;3000 c.c., including carbohydrate drinljs. She w-as given 
% gr. of morphine at once and 1 gr. of luminal four times daily. One ounce of mag- 
nesium sulfate every morning. The blood pressure readings were taken every three 
hours. Under this treatment her systolic blood pressure had a tendency to fall, but 
the diastolic remained rather stationary, around 100. Blood pressure was stabi- 
lized at 140/100. Urine subsequently showed po albumin, headaches disappeared, 
and the patient appeared comfortable. After three days of conservative treatment, 
since the patient was at term and her blood . pressure was remaining stationary, 
medical induction of labor was instituted by the use of castor oil, quinine, and hot 
enema, but was ineffectual. On the following day medical induction was continued 
by the use of pitocin, 2 min. every half hour for three doses. This, likewise, was 
unsuccessful. On January 23, induction of labor by rupturing the membranes was 
considered. At this time it was found that there waS a mass lying in the pelvis 
below the promontory of the sacrum about 5 by 4 inches, which felt rather doughy 
and could not be pushed out of the pelvis. The cervix was above this mass, the 
canal was completely effaced, and the os about 2 to 3 cm. dilated. The head was 
not engaged. On rectal examination this mass was found to lie outside the rectum. 
A diagnosis of ovarian tumor or fibroid, blocking the pelvis, was made. 

The following day a low cervical cesarean section was performed, and the 
patient delivered a living female child, weighing 7 pounds 4 ounces. The baby was 
found lying in left sacroanterior position and slightly transverse. Following the 
completion of the closure of the low uterine segment, the left ovary was examined 
and found to be normal. The tumor lying in the pelvis was easily removed and 
found to be a solid tumor of the right ovary rather larger than was estimated at 
the .time of pelvic examination, and had a long pedicle; in addition to this, on 
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special Article 


“ANESTHfiSIE A LA REINE” ' " 

A Chapter in the History op Anesthesia 

Herbert Thojis, M.D., New Haven, Conn. 

Q ueen victoria was delivei-ed of Prince Leopold, lier eighth 
child, on April 7, 1853. She was attended in confinement by Sir 
James Clark, Bart. M.D., and John Snow, M.D. The latter was present 
in the capacity of anesthetist, and the event is historical in the annals 
of obstetrics because Her Majesty was the first crowned bead to receive 
the benefits of anesthesia in childbirth. Chloroform was administered 
on a handkerchief in 15 minim doses, the inhalation lasting fifty-tliree 
minutes. The drug Avas administered intermittently and induced Avhat 
we think of as "inlialation analgesia,” for the patient was not uncon- 
scious at any time. The Queen expressed herself pleased with the 
effect. Her attendant. Sir James Clark, ivell appreciated the importance 
of the event and the effect that it would have in influencing the establish- 
ment of anesthesia in obstetrics, for shortlj’’ afterward he Avrote to James 
Y. Simpson, “I ImoAv this information Avill please you, and I liaA’-e little 
doubt it Avill lead to a more general use of chloroform in midAAdfery 
practice in this quarter than has hitherto prcAmiled. ” Today the event 
is memorialized in obstetric parlance by the phrase “anesth^sie la 
reine,” which signifies the peculiar type of intermittent inhalation 
anesthesia Avhich has become so useful in obstetric practice. 

Other than the facts stated aboAm not much Avas recorded of the 
details of the birth. We do knoAV that Dr. Snow had preAuously been 
consulted on the occasion of the bii’th of Prince Arthur in 1850 but 
had not been called in to render seiwice. We also knoAv that preAdous 
to the birth of Prince Leopold he had had an interAdcAV Avith the 
consort. Prince Albert, and Avas much impressed Avith the kindness and 
intelligence which that gentleman shoAved concerning the scientific 
points which formed the subject of their conAmrsation. Later, in 1857, 
the Queen Avas again to receive the ministrations of Dr. John SnoAv 
at the birth of Princess Beatrice. 

Both James Clark and John Snow had interesting and notable 
careers, the latter being an imiiortant figure in the annals of anesthesia 
and epidemiology, and the former the most important physician ni 
court circles in his day. When Janies Clark, in 1834, Avas appointed 
to the post of physician to the Duchess of Kent, the Queen's mother, 
something of a sensation Avas created for a biographer states that the 
PelloAvs of the exclusiAm College of Physicians, “looked on the ap- 
pointment of a northern graduate much as the bench of bishops inignt 
resent the intrusion of a Dissenter.” Clark Avas AAdthout 
“northern” for he had been born in Banffshire, Scotland, and haa 
been educated at Aberdeen and Edinburgh. Prom the latter institu- 
tion he had been granted the M.D. degree in 1817. Tavo years Ja er 
he Avent to Italy and settled in Rome. It is gratifying to learn tlia 
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catheter dipped in liquid paraffin is inserted into the bladder and the outer end of 
tlie catheter is clamped with an artery forceps (Fig. 1) or screw clamp, and the 
latter is pinned to the abdominal binder so as to allow considerable slack in the 
catheter. In this manner, the patient can move about in bed without discomfort. 
Tile forceps is released every three hours and the urine drawn off. This alternate 
emptying and filling of the bladder allows tlie intravesical portion of the catheter to 
move, and prevents the constant impinging of this portion upon a fixed spot of the 
trigone, as happens when continuous drainage over the side of the bed is employed. 
Continuous drainage is used only in cases wliere damage to the continuity of the 
vesical mucosa is known or suspected. Moreover, by this method, the alternate emp- 
tying and filling of the bladder lielps to overcome any muscular paresis which may 
have resulted from nerve trauma. Tlie patient is then given 4 tablets of 5 gr. each 



Pig. 1. — Catheter and screw clamp in situ. Fixation to binder by means of safety pin. 

of neoprontosil daily. Some patients cannot swallow these. Then they may chew 
them, which colors the mouth and lips a bright red. In cases of emesis or intoler- 
ance of the drug, owing to gastric upset, the aseptic solution of neoprontosil may 
be used intramuscularly in doses of 10 c.c. twice daily. The urine soon takes on a 
distinct orange color, and we have noted uniform freedom from purulent infection. 
The catheter is left in situ from three to five days. Twenty-four hours before re- 
moving it, the patient is given 3 doses of thiamin chloride, each of 1,660 interna- 
tional units, subcutaneously or intramuscularly, to stimulate involuntary muscle 
activity. The action of vitamin B, upon an involuntary muscle of the various viscera 
is well known. 

It is rare that retention follows tliis procedure and the results of this treatment, 
as regards both the incidence of postoperative cystitis and pyelitis even in the oldest 
of patients, have been uniformly gratifying, and recoveries have been consequently 
niucli smootlier and free from the immediate discomforts of frequency and pain, 
and equally, from the remote consequences of pymlitis and cystitis. 

1-172 SlIEliBnoOKE Stkeet 
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ing surgeon in London, Liston, recognized his ability and as a result 
he became the leading anesthetist in that city. AYhen chloroform was 
discovered he made extensive animal experiments with the new drug 
and gave up his predilection for ether. For ten years preceding his 
death he is said to have averaged 450 administrations yearly. 

Snow’s chief work on anesthesia was published shortly aftei’ his 
death in 1858. This Avork, Chloroform and Other Anaesthetics, shoAvs 
his fine scientific mind and his Avide experience in the subject. The 
chapters dealing Avith partui'ition are of definite interest to us for they 
shoAv hoAv Avell he understood this field. He Avrites, “The most usual 
time AA'^hen the accoucheur and I haAm determined that the inlialation 
should be commenced, has been Avhen the os uteri Avas nearly dilated 
to its full extent, and the pains Avere taking on an expulsive character. 
. . . In such cases Avhen it has been determined to resort to inhalation 
the moment to begin is at the commencement of a pain ; and the chloro- 
form should be intermitted AAdien the uterine contraction subsides, or 
sooner if the patient is relicAmd of her suffering.’’ We find here also 
this fine description of the procedure A\diich is the title of this paper. 
He Avrites : 

‘ ‘ The effects of chloroform on the brain should not be carried during labour 
beyond what I denominate the second degree of narcotism, or that condition in which 
the mental functions are diminished, but not altogether suspended, except when 
the effect of the A'apour is associated Avith natural sleep. The patient under the in- 
fluence of chloroform to this extent, has no longer a correct consciousness of where 
she is, and what is occurring around her, but is capable of being aroused^ to give 
incoherent answers, if injudiciously questioned. In this state, the patient will some- 
times assist the labour by bearing down voluntaril}’, if requested to do so, and be 
otherwise obedient to what is said; and by withholding the cliloroform for a fevr 
minutes, she at an}' time becomes quite conscious. As a general rule, it is desirable 
not to hold any conversation whilst the patient is taking chloroform, in order that 
her mind may not be e.xcited. The plan mentioned above, of giving the chloroform 
A'ery gently at first, also has a tendency to prevent its causing mental excitement, the 
patient coming gradually under its effects. In surgical operations, excitement of the 
mind can nearly always be avoided by carrying the patient pretty rapidly into a 
state of insensibility, in which the mental functions are necessarily suspended. 
But in the practice of midwifery, it is not allowable to cause a state of coma or 
insensibility, except in certain eases of operative delivery, hereafter to be men- 
tioned.” 

This author’s scientific approach to the problems of anesthesia^ is 
CAudenced by his many experiments Avith other gases. His attention 
Avas also draAvn to local anesthesia and he performed experiments Avith 
freezing mixtures, including the use of solid carbonic acid as applied 
to the skin. His biographer Richardson describes him as, “of middle 
height, of someAAdiat slender build, and of sedate expression. His long 
life in comparatiAm student loneliness had made him reserAmd in Ins 
manner to strangers. . . . He kept a record of all his exiieriments and 
short notes of obseiwations made by his friends.’’ 

It may be interesting for us to consider some of the liistorical^ facts 
concerning anesthesia in obstetrics and in particular of iiitermitten 
anesthesia as applied to normal labor. The first application ot in- 
halation anesthesia AA^as that made by James Y. Simpson on Jan. 19, 1°*'’ 
the details of Avhich Avere ijublished in The Edinhurgli Monthly Jow no 
of Medical Science in February of that year. The case Avas that o a 
lame AAmman, a graAdda ii, Avdio presented a badly distorted penus aii^ 
AA'hose first pregnancy had been ended by craniotomy after a loni- 
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while practicing here he devotedly attended John Keats during the 
poet’s last illness. In 1826 Clark decided to remove to London and 
while on his way thence, at Caidsbad he had the fortune to rneet Prince 
Leopold of Belgium. Here the Prince found the young physician much 
interested in the therapeutic itses of the waters, and on his return to 
London appointed him his physician. Later at his recommendation 
Clark was appointed the physician to his sister, the Duchess of Kent. 

IMhen the young Queen ascended the throne, the story is told that 
the Premier presented Her Majesty with a list of physicians, at the 
very bottom of which was James Clark. She is reported to have taken 
a pen and crossed out the name, rewriting it at the top of the list. 

As physician to the Queen, James Clark had a notable and influential 
career, and it was said that, with Sir Benjamin Brodie, he was one of 
two men through whom the influence of the medical profession was 
chiefly exerted on the state. At one time, however, he became in- 
tensely unpopular, owing to his supposed conduct in the ease of Lady 
Flora Hastings. The growth of a fatal abdominal tumor had led to 
the unjust suspicion that this unmarried court lady was pregnant. 
In reviewing the facts of the case it seems clear that if the advice 
and counsel of Sir James had been followed from the start a very 
troublesome episode might have been avoided. The fact that the lady 
would not allow an abdominal examination xuitil some weeks had 
passed gave the scandal mongers time for their ghastly work, and 
both the doctor and the court were subjected to a degree of scurrility 
which may be somewhat judged by the amount of literature on the 
subject which was produced. It is gratifying to note that “long be- 
fore his death almost everybody knew, more or less distinctly, that 
he had been wrongly blamed.” In addition to the important in- 
fluence which James Clark had on the affairs of state, he was recog- 
nized as an authority on climate in its relation to disease and published 
two works on the subject. In 1870, at the age of 81, Sir James Clark 
died. 

The career of John Snow was singularly different from that of 
Clark. Born in York in 1813, his relatively short life of 45 years was 
filled with scientific achievement. His biography by Sir Benjamin 
Ward Richardson is entitled, “John Snow, M.D. A Representative 
of Medical Science and Art of the Victorian Era.” His signal contribu- 
tions to epidemiology can merely be mentioned here, but it is significant 
that in 1936 a repi’int of two of his papers on cholera was published 
in book form by The Commonwealth Fund. In the introduction by 
Wade Hampton Frost, we find these words, “Some part of Snow’s 
conception that cholera was due to a specific micro-organism, an ob- 
ligate parasite, propagating only in the human intestinal tract and 
disseminated by the ingestion of excreta, was expressed by a number 
of contemporary writers; but seldom if ever was the whole idea ex- 
pressed, and no one else followed it through to such full development.” 

Snow’s interest in anesthesia had been somewhat prepared before 
its announcement in 1846. For some time he had been engaged in ex- 
periments on respiration and asphyxia, and five jmars before that 
event he had published a paper entitled “Asphj^xia and on the Re- 
suscitation of Newborn Children.” The first ether anesthesias in 
England were not too successful but Snow brought the administration 
to perfection by the invention of an inhaler. In a short time the lead- 
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“To the Editor of the Boston Medical and Surgical Journal. 

“Dear Sir: 

“On the seventh instant, I administered the vapor of ether in a case of natural 
labor. The patient was in good health, and in labor of her third child. Five and a 
half hours having elapsed from the commencement of labor, her pains, which had been 
light, but regular, becoming severe, tJie vapor of ether was inlialed by the nose, and 
exhaled by the mouth. The patient had no difficult}- in taking the vapor in this 
manner from the reservoir, without any valvular apparatus. 





Fig. 1. — N. C. Keep. 


(Printed, by permission, from Hapgood: History of the Ha? void 
Dejital School.) 

“In the course of twenty minutes, four pains had occurred without 
vapor of ether being administered between each pain. Consciousness uas ’ 
paired, and labor not retarded. Inhalation was then suspended, that a ^ 

might be made between the effective force of the throes with and without t le vap 
of ether. No material difference could be detected ; but the distress of tlie p< 
was great. Inlialation was resumed; but the progress of the labor was so rapi , 
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day labor. Under total anesthesia the second labor was completed 
by Simpson by a difficult version and extraction. The inhalation 

lasted twenty minutes. _ _ t(r, ^ 

In March of the same year Simpson published a paper, On the 
Inhalation of Sulphuric Ether in the Practice of Midwifery.”^ In a 
footnote he wrote, “I have during labor, kept patients under its in- 
fluence for upwards of half an hour. In exhibiting it, the first^ or ex- 
hilarating stage of its effects should be passed through as rapidly as 
IDOSsible. ” Later in this year on the first of December Simpson read 
a paper at the Medico Chirurgieal Society of Edinburgh on, “Superin- 
duetion of Anaesthesia in Natural and Morbid Parturition; with cases 
illustrative of the use and effects of Chloroform in Obstetric Practice." 
At that time he stated that since the latter part of January he had em- 
ployed anesthesia with few exceptions in every ease of labor which 
had been under his care and had kept up the anesthetic state from a 
few minutes to a number of houi’s. Under Case VI of this sex'ies we 
find a statement which seems illustrative of the procedure which he 
had adopted for normal labor. He writes, “She lay as usual like a 
person soundly asleep under it, and I was now able without any suffer- 
ing on her part, to increase the intensity and force of each recurring 
pain, by exciting the uterus and abdominal muscles through pressure 
in the down pai’t of the vagina and perineum. ’ ’ It seems quite evident 
in this case that voluntary efforts on the part of the patient were in 
abeyance and that unconsciousness was complete. That this method 
of procedure was Simpson’s usual practice seems further borne out by 
his summary of cases in which he expresses himself, “the preceding 
instances, afford perhaps, a sufficient number of examples of the 
use of chloroform in natural labor. . . . The mothers instead of crying 
and suffering under the strong agonies and throes of labor have lain 
in a state of quiet placid slumber, made more or less deep at the will 
of the medical attendant, and, if disturbed at all, disturbed only un- 
consciously from time to time by the recurring uterine contractions 
producing some reflex or automatic movements on the part of the 
patient — like those of a person moving under any irritation of the 
surface, or from the touch of another, though still in the state of 
sleep.’’ 

Here again the inference is plain that consciousness was abolished 
by the anesthetic and that voluntary efforts on the patient’s part were 
not used. This same concept is again seen in his paper of December, 
1847, on the “Anaesthetic and Other Therapeutic Properties of Chloro- 
form.’’ He writes, “A few inhalations given then, and repeated with 
each recurring uterine contraction, keeps the patient in a state of 
unconsciousness; and this condition may be easily maintained for 
hours by administering in this way the chloroform vapor with each 
pain, and withdrawing it entirely during each interval.’’ It is ap- 
parent that this method of anesthesia is essentially different from that 
described above by Snow and from that administered by him to the 
Queen, who “was not unconscious at any time,’’ 

From the evidence at the disposal of the author of this paper it 
seems quite clear that the first description of “anesthesie a la reine’’ 
is to be found in the account of the first case of anesthesia in labor 
which occurred in the United States. In the Bosfo 7 i Medical and 
bnrgical Journal for April 14, 1847, the following letter from Dr N C 
Keep is an important record. 
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practiced dentistry in Boston, devoting himself particularly to me- 
chanical dentistry, the forerunner of prosthesis. When the first faculty 
of the Harvard Dental School was appointed on Nov. 30, 1867, Nathan 
Cooley Keep, M.D., was elected Professor of Mechanical Dentistry, 
and on March 19, 1868, he was elected the first Dean of the Dental 
School Faculty. His career as a leader in the development of his 
profession is well known and does not need further elaboration here, 
but his part as a witness in one of the great murder trials of his day 
is of interest. It was upon his testimony that Professor Webster 
was convicted of the murder of his colleague. Professor Parkmau. 
Soon after the murder, a set of false teeth was found supposed to have 
belonged to Parkman. Some years before Keep had made a set for 
Pa'rlonan and when the molds for this set were produced in the court- 
room it proved the ultimate dramatic note in the trial which convicted 
Webster. After the murderer had killed his victim he burned the bodj" 
in the furnace and the only remaining evidence which withstood the 
flames was the set of porcelain teeth. 

As a recognition of his services to dentistry, Dr. Keep was awarded 
the honoraiy degree of D.M.D. by Plarvard in 1870, and previously 
he had been honored by the honorary degree of D.D.S. by the Balti- 
more College of Dental Surgery in 1843. On March 11, 1875, seven 
years after the establishment of the Harvard Dental School, its 
founder and first Dean, Nathan Cooley Keep died. 

Such in brief is the story of an obstetric expression, “anesthesie 
a la reine,” a phrase which is found chiefly in textbooks and whose 
meaning is much better defined by the term obstetric inhalation an- 
algesia. That the latter procedure is a definitely obstetric technique 
there is but little question, and when we consider its evolution it seems 
obvious that it should be a natural development in the application of 
anesthesia to obstetrics. That it was an early development was un- 
doubtedly due to its use as a technique in dentistry by a man who was 
both a physician and a dentist and Avhose scientific mind led him to 
apply it at the first opportunity in an untried field. In the history of 
anesthesia, as applied to obstetrics, Nathan Cooley Keep was a real 
pioneer. 
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time could not be found for sufficient inhalation to bring the system perfectly under 
its influence: still the sufferings of the last moments were greatly mitigated. 
Prom the commencement of the inlialation to the close of the labor^ tliirty minutes. 
Number of inhalations, five. No unpleasant symptoms occurred and the result was 
highly satisfactory. 

Yours &c 

N. C. Keep” 

“Boston, April 10, 1847. 


This case which occurred less than three months after Simpson’s 
first administration is clearly that in which inhalation analgesia was 
used. Walter Channing, America’s champion of anesthesia in child- 
birth, sensed the importance of the observation and commented upon 
it as follows, “It is the first case in which sulphuric ether was ex- 
hibited by inhalation in labor in this country. Besides its historical 
interest, it has in itself much which is practically useful. Thus, ether 
was inhaled ‘between each pain.’ Consciousness was unimpaired, and 
labor not retarded.” 

The administration of ether as an anesthetic was not a novel ex- 
perience for Dr. Keep, for he had for some time been using ether in 
the practice of dentistry, in which he was then engaged. In a previous 
communication he had written concerning its administration, “In the 
last 200 cases (nearly all intelligent persons, capable of accurate ob- 
servation) I have not known one who was not conscious of existence, 
of time, and of the operation that was being performed, but though 
the intellect was nearly or quite undisturbed, the sensibility to pain 
has been uniformly greatly diminished, and generally entirely lost. 
... I have extracted teeth for persons of all ages, from 6 to 60. ... I 
have destroyed the entire nerve of the tooth for a number of persons 
while under the influence of the vapor. ... I entertain the opinion 
that the inhalation of the vapor of ether, when administered in a 
proper manner, by a person understanding it, and capable of regu- 
lating its quantity and power, as every person using it should be able 
to do, is safe, and will greatly mitigate, and in most cases take away 
all pain in dental and surgical operations.” It is clear from this that 
the writer of this communication was using inhalation analgesia and 
explains very well his technique of administration in the case of labor 
which he reported. He was adapting to obstetric procedure a method 
with which he was thoroughly familiar, and that it was carefully 
planned is further witnessed by the deliberate suspension of anesthesia 
in order to study the effect on the force of the uterine contractions. 
This contribution to anesthesia in obstetrics was an important land- 
mark in the history of that subject. 

The career of Keep in the development of dental surgery in America 
was one of outstanding achievement. To him the Harvard Dental 
School owes its existence, for through his influence the school was 
established as an integral part of Harvard University, the first as- 
sociation of its kind in the United States. Nathan Cooley Keep was 
born at Longmeadow, Mass., on Dec. 23, 1800. He attended the villao-e 
schools and at the age of 16 he was apprenticed to John Taylor, a man- 
ufacturing jeweler in Newark, New Jersey. He served an apprentice- 
ship of five years during which time he became interested in dentistry. 
In 1821 he eiffered the Harvard Medical School and graduated in the 
class of 1827 with the degree of M.D. For the next forty yea?s he 
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maintained. However, to denominate a liospital as a safe or an unsafe place for 
the handling of obstetric cases merel 3 ’' on the basis that it falls above or below 
the arbitrary standard of 150 deliveries in a given j^ear is, on the face of it, 
absurd. All obstetricians whose experience extends to a number of smaller hos- 
pitals know that there are institutions in which the volume of work far exceeds 
this minimum figure in which the standards are woefully inadequate. Thej" also 
know that there is an occasional hospital of this size, or slightly larger, which 
is meeting the requirements and rendering commendable service while being 
economically self-sufficient. On the other hand there are twm types of institution 
that can give good service with less than the specified volume of •work. Some 
small maternity hospitals that abide bj"- the restriction inherent in their name, 
are well managed on a very lo-n^ occupancj', and institutions that are endowed, or 
are ■willing and able to foot a temporary loss in order to give adequate service 
are, in a few instances, meeting the requirements -ndth a volume of less than 
150 deliveries a year. But, in general, it is safe to say that there are verj^ few 
general hospitals with less than this minimum whose service to their clientele 
is adequate. 

In order to make a statistical study some point of division had to be made, 
and, for the reasons given, the figure of 150 deliveries a year was chosen for the 
purposes of this study. The republication of a table from “An Obstetrical 
Audit ’ ’1 which was the result of a studj’^ made with the help of the vital statistics 
department of the Ohio Board of Health -ndll help justify the selection made 
(Table I). 

Table I. Puerperal Mortality in Ohio Hospitals 




NO. OF 

hos- 

pitals 

births 

PUER- 

PERAL 

DEATHS 

PUER- 

PERAL 

RATE 

Hospitals approved 

For residencies 

1937 

17 

19,169 

119 

6.22 


1938 

22 

25,401 

109 

4.29 

For internships only 

1937 

22 

14,777 

98 

6.65 

1938 

21 

14,374 

68 

4.74 


Hospitals not approved 
for graduate train- 
ing 


O 

Ha-ving more than 150 

1937 

40 

12,898 

119 

9.23 

births a year 

1938 

45 

14,380 

107 

7.45 

Ha-ving less than 150 

1937 

66 

4,304 

78 

18.10 

births a year 

1938 

73 

3,886 

73 

18.80 


These figures, which are but an expression of the opinion of manj’^ experienced 
obstetricians, prove beyond peradventure the inadequacy of the small hospital froin 
an obstetric point of view. Instances could be cited, such as that of a hospita 
having 66 deliveries in one j^ear during which there were 3 deaths following cesarean 
section and one following sepsis, but the figures in the table carry the point without 
elaboration. 


In order to determine the extent of the problem 'svliich hospitals having less than 
150 deliveries a year present, the following figures have been compiled from t e 
1938 reports of the Council on Medical Education and Hospitals of the American 
Medical Association.®" ^ For the purposes of this studj’ hospitals have been ffi'vdde 
into five groups: (1) those having an average occupancy of about 200, which are 
listed as having over 7,000 admissions a j'ear; (2) those having an average oc- 
cupancy of between 100 and 200, listed as 3,500 to 7,000 admissions a j'ear; ( ) 
those having an average occupancj' of from 50 to 100, listed as 1,750 to 3,o 
admissions a year; (4) those having an average occupancj' of from 25 to 50, 

875 to 1,750 admissions a year; and (5) smaller hospitals, listed as under lo 


as 
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THE SMALL HOSPITAL AS AN OBSTETRIC HAZARD 
Scott C. Runnels, M.D., Clei^land, 0. 

S ubsequent to the recent publication of a study of obstetric results, i J. B. 

DeLee® was one of those who raised the question as to the number of general 
hospitals in the United States in which obstetrics was being practiced and in 
which the patient's protection was not adequate. It is in an attempt to make 
a partial answer to such questions that this study was undertaken. 

The report of the committee of the American Hospital Association under the 
chairmanship of Dr. Buerki,3 the report of the American College of Surgeons,-^ and 
the standards adopted by the Hospital Obstetiic Society of Ohio,® have clearly 
defined the requirements that should be met bj’' any general ho.spital undertaking 
the care of obstetrics. Briefly stated these are: 

A. Obstetrics must be handled in a portion of the hospital completely separated 
from that devoted to the care of other patients. 

B. The personnel handling the obstetric case, particular!}’' the nurses, must 
have no part in the care of other patients. 

C. The hospital must be responsible for supervising the care the obstetric 
patient receives, ensuring adequate professional treatment. 

In order to carry out these provisions, it is necessary that the nursing depart- 
ment of any hospital handling obstetrics shall have a trained obstetric supervisor 
with a sufficient number of nurse assistants so that they can handle the obstetric 
work without calling for help from other parts of the hospital. To fully meet 
this requirement places a serious economic problem on the smaller hospital. How- 
evei-, not to come up to this standard leaves the institution an unsafe place 
for obstetric care. 

During 1936 and 1937 committees of the Hospital Obstetric Society of Ohio 
visited practicalty every hospital in the State having as manj^ as 100 deliveries a 
year. The report of the chairman. Dr. S. E. Burlage, was presented at a joint 
meeting of the Ohio Hospital Association and the Hospital Obstetric Society of 
Ohio at Columbus, in April, 1937. This report was approved, and endorsed bj^ 
both organizations. The following is quoted from this report: "For safe 
obstetrics there can be but one standard, regardless of the type of institution 
in which the work is carried on. In the obstetric division of any general hos- 
pital, regardless of size, absolute isolation of the division must be practiced. 
Physical isolation is not enough. There must be separate personnel, without inter- 
change of person, laundry, or equipment; it must be a separate division in fact 
as well as in name. Any general hospital regardless of size must meet these 
demands to be authorized as a fit institution to be licensed to handle obstetric 
patients." 

Let us consider what this standard requires of the small hospital. The minimum 
under which these nursing requirements could bo met is to have one nurse on 
duty in the division with two nurses off duty, at least one of whom could always 
be called in an emergency. The volume of work necessary to employ one nurse 
would be at least four cases. The minimum hospital should, therefore, average 
an occupancy of four obstetric cases. If patients stay an average period of ten 
days this would mean slightly over 12 births a month or roughly 150 births a 
year. 

This figure of 350 births a year has, therefore, been arbitrarily selected as 
the minimum number of deliverie.- with which proper obstetric standards can be 
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admissions a year. Each of these groups was then divided into those hospitals that 
had over 150 deliveries a year and those hospitals that had less than 150 deliveries 
a year. 

In the two groups of hospitals having an average occupancy of over 100, the 
number of hospitals having less than 150 births a year, and the number of births 
occurring in them are very small. In the group having from 50 to 100 average 
occupancy, there is an increase in the number of hospitals with less than 150 births a 
year. In the group of hospitals having an average occupancy of between 25 and 
50, the number of deliveries in hospitals with under 150 births a year reaches 24.5 
per cent of the births in tills group. And in the group of hospitals with an average 
occupancy of under 25, the births in hospitals having under 150 births a year reached 
77.0 per cent of all the births occurring in that group. In this group of smallest hos- 
pitals there are 84 classified as ‘ ‘ Maternity ’ ’ hospitals, although not all of these 
restrict their work rigidly to obstetrics. Twenty-nine of these ‘ ‘ Maternity ’ ’ hos- 
pitals had over 150 deliveries, and 55 of them had less in 1938. There were no 
maternity hospitals in the larger groups of hospitals which had less than 150 
deliveries a year. Hence, if we grant that the care in these 55 hospitals was 
acceptable, which is certainly not true of them all, and subtract this 55 from 
the total hospitals that did not have 150 deliveries, we are left with a total 
of 2,241 hospitals in which it is difficult to conceive that adequate obstetric 
care would have been possible. These 2,241 hospitals comprise over one-half 
(55 per cent) of all the hospitals doing obstetrics in the United States, although 
onlj' 13.1 per cent of hospital deliveries occurred in them. The percentage of 
births occurring (Fig. 1) in hospitals of the less-than-150-births-a-year class 
varied from a percentage of 2.07 in Rhode Island to one of 59.3 in Mississippi. 
The percentage of hospitalization of obstetrics for each state is presented (Pig. 
2) for comparison. 

The efficiencj' of a hospital is considerably determined by the character 
of its house staff, composed of its residents and interns. This is particularly true 
when it comes to the management of the obstetric case. Aside from the assistance 
which this staff renders to the attending phj'sician, which is a real aid to him, 
and therefore, a distinct benefit to the patient, these doctors are the agents of 
the hospital administration in meeting the third requirement of adequate ob- 
stetric management — the responsibility of the hospital for ensuring adequate 
professional treatment. The director of the obstetric department cannot per- 
sonally keep constantlj^ informed as to the status of each patient, but the house 
staff can bring any abnormal case to his attention. The value of any house 
staff obviously depends upon the type and amount of the training its members 
have had. A resident who has passed his first year of graduate training, is more 
to be relied upon than a first year intern. A department having both residents 
and interns is superior to one having only one type of service, and the most 
reliable obstetrical house staff is found in the hospital approved for obstetric 
residencies. 

Examining hospitals from this point of view, we find that the two groups of 
hospitals having less than an average occupancy of 50 contain no institution ap- 
proved for an obstetric residency and no institution that is approved for both 
residents (any type) and interns. Only 10 of the 2,687 hospitals in these two 
groups arc approved for any tjqpe of graduate training. 

In the next group of hospitals, those having an average occupancy of from 
50 to 100, out of the 712 hospitals included, 10 are approved for both residents 
(any type) and interns and 8 for residencies only. In this group of 18 hospitals 
tliere are 5 approved for residencies in obstetrics or obstetries-gynecologi', 2 of 
them being specialized maternities and 2 hospitals for the colored. Five of ""the 
IS hospitals in the group that have approved residencies do not have' 150 deliveries 
a year. Of the total 712 hospitals of this .size 127 are approved for internships 
only. The remaining 567 of these 712 hospitals are not approved for graduate 
training. In the two groups having an average occupancy of over 100 there are 
1,169 hospitals, and in these hospitals 53.1 per cent of all hospital births occur 
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3. Hospitals in this grouping are becoming less numerous, but a disproportion- 
ately large number of puerperal deaths still occur in such hospitals. 

4. The recognition of the hazard inherent to institutions of this tj’pe ivill 
hasten their elimination and assist in further lowering the obstetric death rate. 

5. There are a large number of hospitals with good obstetric organization and 
the public and professional sentiment is furthering their increase. 
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NEW YOEK obstetrical SOCIETY 

Joint IMeeting with the Obstetricai. Society of Philadelphia and 
THE Boston Obstetrical Society, April 9, 1940 

The following paper was presented: 

Abdominal Pregnancy. Dr. Clifford B. Lull, Philadelphia, Pa. (For original 
article; see page 194.) 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

MEETING OF APRIL 1, 1940 
The following papers were presented: 

Relation of Ovarian Function to Uterine Fibroids. Dr. E. M. Baker. 

Ovarian Cyst With Twisted Pedicle. Dr. E. F. Williams. 

MEETING OF MAY 15, 1940 
The following paper was presented: 

The Relation of Vitamin B, to the Reproduction Cycle. Correlation Between 
Vitamin B, Content of Diet and Electrocardiographic Findings in 91 Pregnant 
Women. Drs. Philip Williams, G. C. Griffith, and F. G. Pralin, Philadelphia (by 
invitation). (For original article, see page 181.) 
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Only 96 of these hospitals are not approved for some t 3 'pe of graduate training, 
and onlj’' 33 of them having a total of less than 1,000 deliveries, had under 150 
births a }’’ear in 1938. 

In hospitals that have insufficient staff organization to obtain approval for some 
tjTJe of graduate training it is unusual to find an organized obstetric depart- 
ment headed by a responsible chief of service. This situation also holds true in a 
number of hospitals approved for intern training only and in some hospitals ap- 
proved for residencies other than obstetrics. Sometimes even when there is a 
nominal chief of the obstetric service in a hospital having an approved graduate 
training status, he, with the aid of his trained assistants, is not alwaj^s given 
authoritj'’ by the hospital to supervise the t 5 ’pe of obstetric work carried on within 
its walls. It is obvious, therefore, that with regard to the kind of professional 
service that a hospital can offer, even taking the house staff onlj’ into considera- 
tion, the smaller hospital has difficulty in meeting the requirements of the super- 
visorj' bodies. 

As shown elsewhere,! there has been in the last five j'ears a decrease of 14.4 
per cent in the number of hospitals having less than 150 births a jmar and a 
decrease of 5.5 per cent in the total births occurring in such institutions. But 
in spite of this reduction, this studj’’ reveals that the small hospital is still a 
significant factor in United States obstetrics. 

In communities having sufficient density of population to ensure support of 
one or more hospitals able and willing to meet the obstetric requirements, the 
struggle to keep alive an inadequate obstetric department in a smaller hospital 
is rarely a service to the community. The problem of adequate obstetric hos- 
pitalization in the small town community that is often served by a small hospital 
is not an easy one. There are a few such small city hospitals in Ohio that 
have given careful thought to the problem. In each instance there is only one 
hospital in the vicinity, and it is too small to maintain a property organized 
obstetric department. Their answer is home deliveries whenever the obstetric case 
is normal, but if an abnormal case presents, where surgery or major procedure 
is needed, that patient is admitted. The result is that comparatively few obstetric 
cases enter the hospital, seldom more than one at a time, and the contagion, if 
anj’-, can be thoroughty eliminated before the next case is admitted. There is no 
risk of cross infection and j-et the patient that badlj’' needs hospital care is pro- 
vided for. This is b.y no means an adequate solution of the problem, but in view 
of the lack of proper hospital facilities it is a workable makeshift. 

It would be ideal if hospitals could be established in manj' areas which at 
present lack such facilities. But this would necessitate not onl}’- sufficient funds 
to build and equip these hospitals, but an adequate endowment to enable them 
to operate property until the volume of business could carr}’- the overhead. 
Further, these hospitals should be adequatety staffed, not onty wdth sufficientlj^ 
trained nursing personnel, but rvith obstetricians of training. One of the chief 
reasons that the record of manj' small hospitals is poor is that the doctors avail- 
able have not had sufficient experience in the varieties of obstetric complications 
and lack the breadth of view necessary for balanced judgment. If doctors of 
proper caliber were available, having at their disposal an adequate hospital plant, 
the.v would in all probability soon develop sufficient clientele to maintain the in- 
stallation. It is difficult for such an ideal situation to develop spontaneously but 
if such organizations were established and maintained for a time, they should 
prove practical in well-selected communitie.s. 

SUMMARY AND CONCLUSIONS 

1. The hospital with less than 150 births a j-car is rarely maintained with 
the proper obstetric safeguards and is usually a hazard to tlie woman in child- 
birth. 

2. Over one-half of the general hospitals in the United States are in this class 

and 13.10 per cent of all babies delivered in hospitals are delivered in hospitals 
of this type. ' ^ 
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and Gregg. There seems to he no choice among the various hormonal preparations 
used; all yield equally unreliable results. 

Wii.lxam C. Henske. 

Laves, W.: The Hoghen Test for the Biologic Determination of Pregnancy, 

Deutsche med. Wchnschr. 66: 5, 1940. 

Laves discusses the technique of the Hoghen test and describes the habits, care, 
and feeding of the African clawfrog Xenopus laevis Daudini which responds to the 
injection of gonadotropic hormone with ovulation. A morning specimen of urine of 
specific gravity 1.020 or greater is used. This is acidified if necessary to a pH of 
5.5 and 1 or 2 c.c. is injected in the frog’s dorsal lymph sac. The frog is then 
placed on a raised large-screen platform an inch or so above the floor of its glass 
cage. The reaction is generally determined in twenty-four hours. Absence of eggs 
gives a negative test, 20 to 50 eggs a weak positive, and 50 eggs or more give a 
positive test. 

The findings in a case of adnexal inflammation mistaken for ectopic pregnancy 
and in a ease of pregnancy of less than one month’s duration are given. 

B. J. IVeissman. 


D’Erchia, F.: Another Anatomical Report in Favor of Endouterine Nidation of 
the Human Ovum, Riv. ital. di ginee. 20: 463, 1938. 

Based on a study of a case of placenta succenturiata, the author afSrms that its 
development occurred upon the decidua reflexa but not upon the decidua serotina, 
which is deprived of function, less vascular and contains less mucosal glands that 
the decidua reflexa. 

These findings confirm his opinion expressed in a previous paper that the incubat- 
ing chamber of the human oxmm must be considered not as an intradecidual space 
but as the integral part of the uterine cavity. 

August P. Dako. 


Gorman, William A., and Hirsheimer, A.: A Study' of the Superficial Venous 
Pattern in Pregnant and Non-Pregnant Women by Infra-Red Photography, 
Surg. Gynec. Obst. 68: 54, 1939. 


The regions photographed by means of infrared rays wmre the trunk anteriorl}' 
and posteriorly and, in a few cases, laterally, and the lowmr extremities anteriorl}' 
and posteriorly. 

The following observations were made: No changes occurred in the superficial 
veins of nonpregnant women during the menstrual cycle. Tliere were no demonstiab e 
differences between the changes in the venous patterns of normal pregnant uonien 
and those of pregnant ■women with organic heart disease or toxemia. 

There is an increase in the prominence of the veins of the breasts early in 
nancy, noticeable at the third week, and very definite at the eighth week. At ic 
time of the first noticeable increase in the veins, there is also a noticeable increase 
in the size of the breasts. 

There is an increased prominence of the abdominal venous pattern first noticeable 
at about the fifth month when there is obvious enlargement of the abdomen. 

It is not possible to state from the appearance of the veins whether or not the 
subject is a primigravida or a multigravida. 

Definite changes are limited to the venous pattern of the anterior trunk. 
is a marked dissimilarity of venous patterns among all the subjects photograp ' 

The changes in the prominence of the veins are principally due^ to the 
and thinning of the overlying tissues. It is probable that an inci ease m 
content, and in the case of the breasts, of physiologic hyperemia con ri u 


the effect. 


William C. Henske. 
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Selected Abstracts 


Physiology of Pregnancy 

Martzy, St., and Pap, K.: The Pregnancy Test of Nito, Klin. Wchnschr. 17: 1084, 

1938. 

Nito recently descj-ibed a new test for pregnancy for whicli results were claimed 
better than those with the Friedman test. Nito found that the injection of urine 
from pregnant women into the circulation of rabbits produced a marked and rapid 
leucopenia. Urine from nonpregnant women produced practically no change in leuco- 
cyte count. 

The authors compared this test with the Friedman test in a series of 150 patients 
and found the test completely unsatisfactory and unreliable, there being a large 
percentage of false positives in conditions other than pregnancy. In addition, there 
were 9 negative tests among 30 early pregnancies and 3 negatives in 18 late preg- 
nancies. The authors therefore conclude that the test should be discarded. 

Ralph A. Reis. 


Chesley, Leon C., and Chesley, Elizabeth R.: The Cold Pressor Test in Pregnancy, 
Surg. Gynec. Obst. 69: 436, 1939. 


Hines and Brown liave proposed the “cold pressor test” which measures the 
response of the blood pressure to the immersion of one hand in ice water. 

Many writers believe that the toxemias of pregnancy, exclusive of true nephritis, 
are related to primary hypertension. Corwin and Herrick “incline to the view 
that the subacute, hypertensive toxemia of pregnancy is the re.sponse of the woman 
with latent or declared cardiovascular disease to the strain of pregnancy.” If the 
cold pressor test enables one to pick out the patients with latent or potential cardio- 
vascular disease, as Hines and Brown believe, then perhaps it would also enable one 
to detect patients likely to develop toxemia of pregnancy. This would be of great 
importance for the study of toxemia and might even be of some benefit to the patient. 

In the present investigation, cold tests have been done in the third or early 
fourtli month, again in the eighth or early ninth month and again six weeks or more 
post partum in 517 women. 

The response to the cold test is inconstant. While many patients do give repro- 
ducible rises in blood pressure, others have given highly variable responses at dif- 
ferent times. 

The response to the cold test is independent of family history of cardiovascular- 
renal disease and diabetes. It is also independent of age, gravidity, weight, weight- 
height indp, weight gain in pregnancy, and perhaps also the basal blood pressure. 

the incidence of toxemia is essentially the same in both normal and hyperreact- 
nig groups. Tlie frequency distribution of responses is essentially the same in both 
protoxcmic and ‘ ^prenornial’ ^ groups. 

William c. Hen.ske. 


Parsons, Susanne R.: Evaluation of the Intradermal Test for Pregnancy, Surg 
Gynec. Obst. 68: 187, 1939. ^ 

test for pregnancy in 079 cases has proved entirely unre- 
liable in the hands of all workers who have attempted to repeat the work of Gilfillen 
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It was found that the erythrocyte counts and hemoglobin estimations for preg- 
nant women are 10 to 15 per cent lower than for healthy nonpregnant women of the 
same age group. The hemoglobin and akaryocyte (nonnucleated erythrocyte) counts 
for the sternal marrow in pregnancy are somewhat lower than the corresponding 
counts for the blood. The leucocyte counts of the blood during pregnancy are sig- 
nificantly higher than for healthy nonpregnant women. The total nucleated cell 
counts for the marrow are definitely liigher in pregnant than in nonpregnant women. 
It is noteworthy that there is no decrease in any of the nucleated erythrocytes 
during pregnancy, which indicates that the physiologic anemia of pregnancy is due 
not to decreased erythrocyte production but, as others have shown, to the increase 
in plasma volume. There is even a slight increase in the reticulocyte counts during 
pregnancy, suggesting that there may be a slightly increased rate of erythrocyte 
formation. 

J. P. Gkeenhilu. 

Cetroni, M. B.: Fetal and Maternal Polypeptidemia, Eiv. ital. di ginec. 22: 429, 

1939. 

By the method of Cristol and Puech, the author determined the polypeptidic 
azote contents in blood serum of 18 healthy, nonpregnant women (average mg. 2.88 
per cent) and of 48 pregnant women from the fourth month to full term. 

He observed a progressive increase of polypeptides during pregnancy (average 
mg. 3.66 per cent up to fourth, fifth and sixth months; mg. 4.17 up to seventh and 
eight months ; mg. 4.85 per cent up to ninth month and at term) . 

Researches at the same time carried out for the fetus showed that the level of 
polypeptides in the fetal blood serum is always higher than the maternal, averag- 
ing: mg. 3.87 per cent for the fetus up to fourth, fifth, and sixth months; mg. 4.49 
per cent up to the seventh and eighth months; and mg. 5.81 per cent up to the ninth 
month and at term. 

The polypeptidic azote in the blood serum of the umbilical vein is always higher 
than that in the blood serum of the umbilical arteries (respectively, mg. 6.14 and 
mg. 4.92 per cent). 

The fetal polypeptidemia is higher than the maternal, because in the cord blood 
are not only the polypeptides of the maternal blood but also those that originate 
from the action of proteolytic placental ferments. 

The higher contents of polypeptides in the blood of the umbilical vein as com- 
pared with the arteries might be a proof of the utilization by the fetus of the 
polypeptides that are derived from the placenta, and might indicate action of the 
fetal liver in the synthesis of the azoted substances. 

In the blood of the newborn child the level of the polj'peptides diminishes rap- 
idly. This is probably due to the sudden suspension of transplacental passage o 
polypeptides. 

August F. Daro. 

Quinto, Pietro: Phosphatase During the Puerperium, Riv. ital. di ginec. 22: 347, 

' 1939. 

The author studied with the method of Jenner and Kay the behavior of the 
plasma’s pliosphatase contents during the various periods of pregnancy, labor an 
puerperium. He found that in pregnancy phosphatase increases progressively un i 
it reaches the maximum values during the last month and in labor, after v nc i 
returns to the normal level within the first ten days of the puerperium. f c 

The author determined that the phosphatase contents of the fetal blood a i 
time of birth are relatively high but always less than those of the mother s oo 

August F. Daro. 


Elmby and Christensen: Ascorbutic Acid in Pregnancy, Labor, the Puerperium 
and the Neonatal Period, Klin. Wchnsehr. 17: 1432, 1938. 

The authors’ studies were carried out in 500 women during the last ibe 
of pregnancy, during labor, and throughout the puerperium. Determine ions 
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Patat, P.: Relations Between Ocular Tension and Pregnancy, Zentralbl. f. Gynak. 

62: 868, 1938. 

Comparative tests on nonpregnant women of the same age revealed that the 
ocular tension of pregnant, parturient, and puerperal women is usually reduced. In 
27 women in whom the values had been found definitely reduced during pregnancy, 
the author renewed the te.st one or two years after delivery. The presented tabula- 
tion clearly demonstrates that the ocular tension of the same person is usually 
lower during the processes of gestation tlian is the case one or two years after de- 
livery. Discussing the possible cause of the ocular hypotension during pregnancy, 
the author suggests first tliat the acidosis of pregnanc 3 ' might play a part, pointing 
out that a lowered ocular tension has been observed during other processes that are 
accompanied by acidosis, such as diabetic coma. Other factors that might be in- 
volved are reduction in the osmotic pressure, chemical changes in the blood, or 
changes in the endocrine function. A complete explanation has not been found 
as yet. 

J. P. Greeniiill. 

VanLiere and Sleeth: The Question of Cardiac Hypertrophy During Pregnancy, 

Am. J. Physiol. 122: 34, 1938. 

On the basis of their investigations on guinea pigs, cats and dogs, the authors 
maintain that pregnancy' does not cause cardiac hypertrophy in these animals. Since 
pregnancy does not produce cardiac hj'pertrophy in three different types of animals, 
it seems doubtful that it would produce it in human beings. Increased cardiac 
work does not necessarilj' produce cardiac hj’pertroph)'. 

J. P. GreenhilE. 

Bertolucci, P.: The Detoxicating Function of the Liver During the Puerperal 

State, Eiv. ital. di ginec. 20: 445, 1938. 

Using santonine as an hepatic toxic agent to test the detoxicating function of 
the liver of pregnant women, the author concludes that pregnancy acts to reduce 
the antitoxic quality of liver function. 

August P. Daro. 

Ramsay, Thierens, and Magee: The Composition of the Blood in Pregnancy, 

British M. J. 1: 1199, 1938. 

The hemoglobin, the bactericidal power of the blood against hemotytic strepto- 
cocci, and the calcium, inorganic pho.sphorus, and phosphatase contents of tlie 
scrum were studied in 101 women at the seventh month of pregnancy. 

Seven per cent were found to be deliniteh' anemic and 19 per cent probablj' 
slightly so. In 39 per cent, the calcium level was less than 9 mg. per 100 ml., which 
is believed to be abnormally low. Tlie product calcium x phosphorus was 25 on the 
average. The blood of 22 patients failed to inhibit the growth of streptococci and, 
of these, one developed pyrexia during the puerperium; fever also occurred in a 
patient whose blood inhibited growth at the seventh month. 

The literature reveals that the scrum calcium and phosphorus fall and the serum 
phosphates rise gradualty as gestation advances. 

F. L. Adair axd S. A. Pearu. 

Pitts and Packham: Hematology of Sternal Marrow and Venous Blood of 

Pregnant and of Nonpregnant. Women, Arch. Int. IMed. 64: 471, 1939. 

Of 40 pregnant women attending the outpatient maternity clinic of the Van- 
couver General Hospital none had a past hi.story suggesting a blood dyscrasia, and 
all of them were found by consideration of the history and by pln-sical examina- 
tion to bo in good health. For comparison, studies were made on 24 healthv non- 
pregnant women of about the same age. 
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Valentinuzzi, Maximo: The Physics of the Gravid Uterus: Its Pressure, Tension, 

Tone, Contractions, and Labor, Eev, med. latino-am. 284: 290, 1939. 

Summarizing Ms studies the author states that mathematical analysis of forces 
that participate in the uterine mechanism of labor permits to establish some 
quantitative relations between myometrium shortening and intrauterine pressure 
(Weber-Wolf ’s law), between tension of the uterine wall and intrauterine pressure 
(Barrau-De Snoo’s law), between myometrium shortening and uterine tension, 
between amplitude of the contraction and uterine tension, and between expulsive 
work and intrauterine pressure. All of these relations offer one further step 
toward a rational systematization of the knowledge about the uterus during labor. 
The electrical theory of muscular activity introduces the concept that tone and con- 
traction depend on the same physical mechanism, that is, on electrical charges, 
so that it seems correct to state that tone is a function of contractility. This 
interpretation does not deny the experimental facts which characterize tone and 
contraction, but thej' are included and explained in it. The variation of the 
uterine muscular tension, either as tone or as contraction when the other factors 
remain unchanged, depends on a change in the intramuscular charges produeed 
by physiologic (hormonal, biochemical, nervous) or pharmacologic stimuli. In this 
sense, oxytocic substances would elevate the electrical charge of the myometrium 
and sedative substances would diminish it. 

Mario A. Castallo. 

Siegler, Si L.; Estrogenic and Chorionic Gonadotropic Hormone in Pregnancy, 

J. Lab. & Clin. Med. 24: 1277, 1939. 

In an interesting report, Siegler compares the urinary estrogen and chorionic 
gonadotropin in five normal and one toxemic pregnancies. Findings in the case of 
toxemia at sixth or seventh month of pregnancy indicated tlie presence of an 
excessive amount of anterior pituitary-like substance, with a concomitant decrease 
of total estrogen to term. Twelve days before confinement the urine contained 
31,700 E.U. estrogen and 49,000 M.U. of gonadotropic hormone. The patient had 
hydramnios, generalized edema, severe headache, epigastric distress, and nausea; 
1,000,000 I.U. of estradiol benzoate were gjven over tlie following ten days, with 
subsidence of symptoms and a change in the urinary endocrine picture to 52,000 
R.U. estrogen and 12,000 M.U. gonadotropic hormone. 

Five normal cases showed an average increase of estrogen from 3,500 B.U- 
thirty days after the first missed period to a peak of 82,000 E.U. at term. 
Gonadotropic hormone normally rose from 7,500 M.U. on the fourteenth day after 
the first missed period to 40,000 M.U. on the thirtieth day, with a rapid decline 
to levels of 10,000 M.U. decreasing evenly to 4,500 M.U. at term, and being absent 
four days post partum. 

The autlior found that serum concentrations of liormones coincided with their con- 
centration in the urine. He feels that the variations found in toxemia may possib y 
be the result of the visceral lesions found clinically in eclampsia and pre-eclamps:a. 

E. J. Weissjian. 

Lubin, Samuel, and Waltman, Richard: Results of Attempted Induction of Labor 

with Estrin, Surg. Gynec. Obst. 69: 155, 1939. 

Estrin can initiate and maintain uterine motility and contractility in animals 
and human beings. Experimental evidence has been cited to show that pregnancj 
in certain animals can be terminated by estrin administration. 

The reports of successfully induced labor by estrin in the human being ar^ 
inconclusive, because in practically all instances estrin was employed a ong ui 
other procedures or substances which might in themselves produce labor. 

The authors attempted to induce labor near, at, and beyond term bj a 
tion of estrin without additional aid. Of 36 patients employed in the inves iga 
it is possible that the onset of labor could be attributed to the injec e es 
S cases. It is also possible that the estrin might have been responsi e 
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made of tlie acid content of the blood, urine, milk as well as of the umbilical cord 
blood and blood from the ear of the newborn infant. A direct relation was found 
between the acid intake and the acid level of the blood, and of the milk. The levels 
found during the latter half of pregnancy v/ere definitely below those of the uon- 
pregnant. The acid level of the newborn infant approximates that of the mother 
and is dependent upon it. The level sinks rapidly during the first ten days of life. 
Increasing the oral intake during the puerperium will maintain serum and milk 
levels at the normal nonpregnant level. The authors conclude that tlie usual winter 
rations of Germany are markedly deficient in vitamin C. 

Ralph A. Reis. 

Grossi, Giuseppe: Relation Between the Elimination of Ascorbutic Acid in the 

Urine and Interruption of Pregnancy, Folia dermograph. gynaec. 36: 328, 1939. 

The author studied the excretion of vitamin O in its relationship to pregnancy 
in a group of patients, particularly concerning probable interruption of pregnancy. 

It seems that in patients with threatened abortion, ascorbutic acid content is 
lowered in the urine. The author studied in all 32 cases where the threatened 
interruption did not terminate in abortion and seven patients in whom the 
threatened interruption continued to abortion. 

In the first group the average ascorbutic acid content of the urine was 4.7 mg. 
per 100 c.c. while in the latter gi-oup this content averaged 2.3 mg. per 100 c.c. 
He found that in normal pregnancy the average ascorbutic acid content of the urine 
was 4.1 mg. per 100 c.c. 

Mario A. Oastallo. 

Sadovsky, A., Weber, D., and Wertheimer, E.: Concentration of Vitamin C in 

Blood During and After Pregnancy, J. Lab. & Clin. Med. 25: 120, 1939. 

Determinations of vitamin C in the blood were made immediately upon with- 
drawal of the blood in 322 women. The average concentration was 1.01 mg. per 
cent. There were several interesting findings. The vitamin C concentration was 
highest during pregnancy; lowest after confinement. The highest values were 
found during the citrus fruit season. During hyperemesis gravidarum, a secondary 
decrease in vitamin C was noted, but substitutive administration of the vitamin 
in one case had little effect on the hyperemesis. 

R. J. Weissman. 

Nixon, J. A.: Diet in Pregnancy, Bristol Med.-Chir. J. 56: 165, 1939. 

Discussing dietary influences on gestation, Nixon concludes that much more 
investigation must be done on tlie effects of modifying the diets of expectant 
mothers. Well-fed mothers appear to be less liable to puerperal sepsis. In 48,881 
cases studied by the Joint Council of Midwifery, the infant mortality (stillbirths 
plus neonatal) per thousand was 59 for mothers receiving special foods, puerperal 
sepsis accounting for 0.26 mothers per thousand. Mothers not receiving special 
foods, but attending antenatal clinics, had an infant mortality rate of 71; sepsis 
deaths 0.67 per thousand. Those not attending clinics and not obtaining special 
foods had an infant mortality of 92; sepsis deaths 0.88 per thousand. 

The importance of the various elements of the diet is discussed in detail. 
The average caloric requirement of an active nonpregnant woman is given as 2 500 
calories per day. In pregnancy this should be gradually increased after the fourth 
month to a 20 per cent increase over the above figure. The League of Nations 
Technical Commission recommends a diet yielding 3,440 calories and gives the daily 
requirements of protein, 105 Gm.; calcium, 1.6 Gm.; phosphorus, 2.0 Gm • iron 
iO.2 mg. ’ 


R. J. Weissman. 



Aimouncement 


The October issue of the Journal, will commemorate the tweutietli 
anniversary of its establishment as an organ of publication in the 
domain of American obstetrics and gynecology. This special issue will 
present a series of brief, critical articles by a selected group of con- 
tributors, based on the dcA'^elopments during these past two decades 
in the fields to which the Journal, has been devoted. 

We bespeak the attention of our readers to this anniversary number. 


Item 


American Board of Obstetrics and G-ynecology, Inc. 

The next written examination and review of case histories (Part I) for Group 
B candidates will be held in various cities of the United States and Canada on 
Saturday, January 4, 1941, at 2:00 p.sr. Candidates who successfully complete the 
Part I examinations proceed automatically to the Part H examinations held later 
in the year. 

Applications for admission to Group B, Part I, examinations must be on file in 
the Secretary ’s office not later than October 5, 1940. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Cleveland, 
Ohio, immediately prior to the 1941 meeting of the American Medical Association. 

After January 1, 1942, there will be onl}’ one classification of candidates, and 
all will be required to take the Part I and Part II examinations. 

Por further information and application blanks, address Dr. Paul Titus, Secre- 
tar}’-, 1015 Highland Building, Pittsburgh, (6) Pennsylvania. 
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short labors in 4 of the 9 primiparas in this series. The onset of labor bore no 
relationship to the dosage of estrin employed. 

The findings merely suggest the possibility that labor in the human being near, 
at, and beyond term might be induced by estrin administration and that duration 
of labor might be shortened by this method. 

William C. Henske. 

Wiessman, A.: Calculation of the Duration of Pregnancy, Klin. Wchnschr. 17: 

1611, 1938. 

The author studied the duration of pregnancy in 5,000 consecutive deliveries 
and the relation of this duration to the type of menstrual cycle. It was found that 
the average duration of pregnancy was 280 days. Furthermore there was no 
demonstrable relation to the type of menstrual cycle, since the length of pregnancy 
was the same whether the pregnancy was in a woman with a 26-, 28-, or 35-day 
cycle. The author sees no reason to discard the Naegele rule for calculating 
from the first day of the last menstrual cycle bj' subtracting three months and 
adding eight days. He proves that the method is most accurate. 

Raxph a. Beis. 

Kreis, J.: Prolonged Pregnancy or Late Fecundation, Eev. franc, de gynec. et 

d’obst. 33: 120, 1938. 

Kreis believes that the normal duration of pregnancy in women who menstruate 
every twenty-eight days is not 280 days but 285 days on an average. In most 
cases of supposedly long pregnancy, the duration of pregnancy is actually normal 
but fecundation took place late in the menstrual cycle. That fecundation may 
take place late in the cycle is evidenced by the fact that ovulation can take place 
from the eighth to the twenty-seventh day. Hence, in cases where labor is 
supposedly overdue, we should not be anxious to induce labor. 

J. P. Geeeniiill. 

Bernhart, P. : The Duration of Pregnancy and Its Seasonal Influences, Monatschr. 

f. Geburtsh. u. Gynak. 107: 215, 1938. 

The author studied 4,000 labor cases and came to the conclusion that the season 
of the year plays a role in the duration of pregnancy. He found that there was a 
slight increase in the number of prolonged pregnancies in summer and also a 
diminution in the number of short pregnancies during this time. However because 
of the small number of cases, no decisive conclusions can be drawn. 

J. P. Greeniiill. 


Books Received 


AN INTRODUCTION TO MEDICAL MYCOLOGY. By George M. Lewis, M.D., 
associate and assistant attending dermatologist. New York Post-Graduate Medical 
School, Columbia University, etc., and Mary E. Hopper, M.S., assistant in my- 
cology, Skin and Cancer Unit, New York Post-Graduate School. 315 pages, 71 
figures. The Year Book Publishers, Inc., Chicago, 111., 1940. 

EL DIAGNOSTICO PBECOZ DEL EkffiAEAZO. Par Dr. Carlos Colmeiro 
Laforet. 244 pages, illustrated. Libreria “Gali,” Santiago de Compostela, 1940. 

TEXTBOOK OF HISTOLOGY. By Harvey Ernest Jordan, professor of anatomy 
and director of anatomical laboratories, University of Virginia. Eighth edition 
oJU pages, 609 illustrations. D. Appleton-Century Co. Inc., New York, 1940. ’ 
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In the past twenty-five years, certain clinical observations have in- 
flneneed the attitude of obstetricians and gynecologists as to the im- 
portance of retrodisplacement of the uterus as a clinical entity. 'Within 
this time we have acquired more exact knowledge of the relationship of 
retroversion to sterility. Obstetricians have become less concerned re- 
garding the progress of pregnancy in a retroverted uterus and have 
found that under such circumstances the use of the pessary is rarely 
indicated. Eealization of the fact that a high incidence of congenital 
backward displacements of the uterus occurs in all classes of women, 
has infiuenced many gynecologists and obstetricians, perhaps unwisely, 
to disregard symptomless postabortal and post-partum retroversion. 
Sampson’s classic studies on endometriosis have aroused the interest 
of gynecologists in the possibility’^ that retroversion, especially’ when as- 
sociated with stenosis of the cervical canal, may’ favor the development 
of this serious condition. Follow-up studies have compelled gy’uecolo- 
gists to be more careful in their selection of patients for whom relief 
of sy’mptoms by’ surgical means seems indicated. To avoid the embar- 
rassment of failing to cure preoperative symptoms and especially back- 
ache, more patients are being subjected to routine orthopedic examina- 
tions and therapeutic tests with retroversion pessaries to be sure tliat 
the backache and other symptoms of whicli they complain are really 
gy’necologic in origin. 

Finally, after extensive clinical experience, some gynecologists are 
doubtful as to whether retrodisplacement of the uterus, of itself, is ever 
responsible for phy’sieal sy’mptoms. They’ are convinced that symptoms 
usually’ attributed to retroversion are almost invariably’ due to com- 
monly’ associated functional and pathologic conditions of the cervix and 
uterine adnexa. 

In relation to pregnancy’, retrodisplacement of the uterus and the 
conditions associated mth it present a threefold problem, because to- 
gether they’ constitute an important etiologic factor in the causation of 
sterility’, a common cause of abortion and conditions frequently’ respon- 
sible for unpleasant postabortal and post-partum symptoms. From a 
study’ of the relationship of retroversion and its associated conditions 
to pregnancy, it seems certain that the same underly’ing disturbances of 
function may’ be responsible for either sterility’ or early abortion. 

Authorities are agreed that in the examination of women who seek a^ 
vice on account of sterility’, approximately 10 per cent will be found 


to have backward displacements of the uterus. 

In the past it was believed that some women who had uncomplicated 
retroversion, were sterile because the cervix was turned forward ° 
the pool of semen and that for this reason proper insemination faile 
to occur. It is still considered that fertilization is more likely’ to oceui 
if the development and position of the cervix are such that ejaculation 
of semen is directed into the external os of the cervical canal. 

Comparatively’ recent observations, especially those in the field of 
endocrinology’, have served to focus our attention on other impoi an 
causes of sterility’ and early’ abortion. As a result of these observations. 
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Original Communications 


BETBODISPLACEMENT OF THE UTERUS IN RELATION TO 

PREGNANCY^' 

With Speciai. Reference to the Technique and End Results of 
THE Bissell Operation 

Albert H. Aldridge, B.S., M.D., F.A.C.S., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

I N VIEW of all that has been written regarding the management of 
retrodisplacement of the uterus, one feels rather compelled to Justify 
an effort to arouse the interest of gynecologists to reconsider the success 
and logic of accepted methods of treatment. If there is any Justification 
for further discussion of this subject it is because; 

1. Retroversion of the uterus will probably always be one of the more common 
gynecologic conditions requiring treatment and surgical intervention for the cure 
of symptoms in some cases. 

2. Differences of opinion still exist as to indications for treatment of retrover- 
sion by both palliative and surgical means. 

3. Pollow-np records show that every retroversion operation in use at present, 
carries with it a definite although perhaps small percentage of surgical failures. 

♦Read at a meeting of the Chicago Gynecological Societj-, April 19, l'940. 


Note; The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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and the tubes are found to be normalh'- patent, it is quite probable that 
a thorough investigation ivill reveal other causes for a sterile marriage. 

For sterile women with retroversion who have definite disturbances 
of the menstrual cycle and evidence of tubal occlusion or obstruction, 
active treatment is indicated. Menstrual symptoms may be relieved; 
tubal patency may be restored and conception may be allowed to occur 
if the uterus can be held in normal position bj^ a well-fitted retroversion 
pessary. If the uterus cannot be replaced or if treatment with a pes- 
sary fails to give the desired result after a reasonable period of time 
and the husband has been found to be fertile, treatment of the retro- 
version by surgical means is usually indicated. At operation peritoneal 
adhesions or other pelvic pathology, ivliieh could not be made out by 
bimanual examination, may be found. 

In discussing the conditions responsible for sterility, in relationship 
to uterine retroversion, attention has been called to certain factors 
which, under the same circumstances, are believed to predispose to early 
abortion. There is another small group of cases in which pregnancy 
in a retroverted uterus may be disturbed bj' the fact that the uterus 
fails to spontaneously assume a forward position as pregnancy ad- 
vances. This is because it is either adherent to the peritoneum of the 
pelvis or because it becomes incarcerated in the hollow of the sacrum. 
Under such circumstances, the uterus can usually^ be dislodged with 
gentle bimanual manipulation. Occasionally this can best be done with 
the patient well relaxed under surgical anesthesia. Peritoneal adhesions 
will usually soften and give way as the uterus enlarges. Barely is 
operation neeessaiy to release such adhesions. 

In recent years there has been an increasing tendency for many ob- 
stetricians to disregard asymptomatic post-partum retroversion. There 
are probably two important reasons for this change of attitude, namely, 

1. Experience lias shown that a considerable percentage of such retrodisplace- 
ments are either congenital in origin or the result of conditions which have caused 
chronic retroversion before the onset of pregnancy. It is an accepted fact that 
under such circumstances, a cure of uterine backward misplacements cannot he 
effected by palliative means. 

2. With the adoption of delivery by prophylactic forceps after perineal incision 
as an almost routine procedure by many obstetricians, the gi-eat majority of women 
are left with perineal bodies and vaginas which closely approximate the nulhparous 
state. 

Even though an episiotomy wound has healed normally, sufficient 
distention of the vaginal introitus to allow manual replacement^ of a 
retroverted uterus and insertion of one of the retroversion pessaries o 
the Smith or Hodge type, is usually accompanied by considerable dis- 
comfort for at least two to three months after delivery. For this reason 
obstetricians are reluctant to subject their patients to the diseomfor 
of such treatments unless there are symptoms which cannot othei’wise 
be relieved. They prefer to omit treatment with pessaries in the hope 
that when involution is complete, nature will have corrected those mis- 
placements which have resulted from conditions associated with t le 
pregnancies recently^ terminated by various methods of delivery. 
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the disturbances in function of the pelvic organs which may be asso- 
ciated with retroversion are better understood. 

Eetrodisplaeement of the uterus is invariably accompanied by pro- 
lapse of the uterine adnexa, retardation of circulation in the blood ves- 
sels of the broad ligaments and some degree of chronic passive conges- 
tion of the uterus, tubes, and ovaries. Lacking proper nutrition, ovarian 
function is impaired. Normal maturation and rupture of some of the 
Graafian follicles may fail to occur; the ovaries may become cystic and 
the endometrium is frequentlj'’ found to be hyperplastic. The common 
occurrence of menstrual disorders in the presence of chronic retrover- 
sion can be readily explained by interference with the process of oogen- 
esis and the inevitable disturbances in ovarian hormone production. 

Under such circumstances, it is believed that factors which contribute 
to the causation of sterilitj'- and early abortion are : 

1. A reduction in the total number of normal ova produced. 

2. Production of imperfect ova which either cannot be fertilized or, if fer- 
tilized, are cast off early in pregnancy because they lack qualities necessary for 
mature development. 

3. An abnormal endometrium which predisposes to abortion because proper nida- 
tion of the fertilized ovum fails to take place. 

In the presence of uncomplicated chronic retroversion, the lumina of 
the Fallopian tubes are often occluded or obstructed. This may be 
due to various causes, such as, angulation, thickening of the mucous 
membrane lining of the tubes as a result of congestion and hyperplasia, 
adhesions from healed endosalpingitis and plugs of mucus within the 
lumina. 

Furthermore it is believed that the conditions associated with retro- 
version I’educe local resistance of the abdominal pelvic organs to infec- 
tion. Peritoneal adhesions and tissue damage resulting from healed 
inflammations add to the incidence of tubal occlusion and obstruction 
found in the examination of these cases. 

In a small series of sterility patients operated upon for uncomplicated 
retroversion at the Woman’s Hospital, 42.8 per cent showed tubal occlu- 
sion or obstruction when examined before operation, although the tubes 
appeared to be normal at time of operation. Rubin^ reports that “tubal 
obstructions were met with in 66 per cent of backward displacements” 
of the uterus. 

From all that is known regarding the relationship between uncompli- 
cated retroversion and sterility, it is obvious that the most important 
objective physical finding is the frequent occurrence of interference 
with tubal patency. Certainly no sterile woman who has a retroversion 
can be considered to have been properly examined to determine the cause 
without having had a test for tubal patency. 

It is an accepted fact that many women conceive readily in spite of 
backward displacements of the uterus. Undoubtedly in these women 
ovarian function has not been seriously disturbed and the patency of 
the Fallopian tubes has not been affected by the existing misplacements 
When, notwithstanding the retroversion, menstrual periods are normal 
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The result of any gynecologic operation to be regarded as entirely 
satisfactory should mean tliat preoperative symptoms have been re- 
lieved, that normal anatomic relationships have been restored and that 
normal function of the organs or parts involved is to he expected. On 
this basis it is obvious that surgeons lack confidence in the success of 
operations being done for retroversion probably because they not infre- 
quently fail to withstand the most important test of function, namely, 
pregnancy. Otherwise, how can we explain the fact that so many pa- 
tients that come for the relief of retroversion symptoms have been ad- 
vised, even by gynecologists, to ]iostpone treatment by surgical means 
until they^ no longer anticipate subsequent pregnancies? If a woman 
accepts this advice it may mean that she must either undergo a pro- 
longed course of gynecologic treatments or endure her symptoms and 
some degree of physical disability for a number of months or years. 

Therefore it would appear that there is still need for an operative 
technique which will re-establish physiologic function of the structures 
which support the uterus in a normal anterior position and in a way 
that is morely likety to wuthstand the conditions associated with preg- 
nancy. 

In the annals of gynecologic history, the year 1940 might very well 
be regarded as the one hundredth anniversary of the development of the 
first surgical technique for the cure of retroversion. Kecords show 
that it -was in 1840, exactly 100 years ago, that Alquie® suggested the 
first definite plan -whereby this condition might be treated by surgical 
means. Since that time, well over 100 retroversion operations have been 
devised. The treatment of retroversion is no exception to the rule that, 
when many techniques are advised for the surgical cure of any condi- 
tion, none is likely to be uniformly successful as to results. 

In recent years, significant changes have occurred in our approach to 
many gynecologic problems. Eoutine follow'-up studies have demon- 
strated the necessity for modifications of many accepted gjmecologic 
operative procedures in order to reduce the incidence of unsatisfactory 
end results. Tliis is particularly true as regards operations for the re- 
pair of vaginal birth injuries and those for the cure of uterine pro- 
lapse. 

If we study the improvements in technique that have been devised, 
we can hardly^ fail to realize that they have been made possible through 
a more exact knowdedge of the anatomy and physiology of the pelvic 
organs and a better understanding of the musculofascial structures 
which are necessary to support these organs in normal position. For 
instance it has been found that uniformly satisfactory end results m 
the cure of vaginal birth injuries cannot be had by working with super- 
ficial denudations of vaginal mucous membrane in geometric patterns. 
No longer is it necessary to interpose the body of the uterus between 
the bladder and anterior vaginal -wall to cure a large cystocele. Foi 
the surgical treatment of a prolapsed uterus -vve no longer depend upon 
a technique which fixes the fundus to the anterior abdominal wall. Pio- 
vided there is no justifiable reason for removing such a uterus, tiie 
modern acceptable technique to cure the condition is one which aims tc 
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It is probably fair to state that the only circumstances in which retro- 
version pessaries are useful in preventing chronic retroversion are after 
abortion and in the post-partum period. By relieving tension on the 
relaxed museulofascial supports of the uterus, normal involution is 
allowed to occur and physiologic function of the supporting structures 
of the uterus is thereby restored. Under all other circumstances, a 
retroversion pessary acts simply as a splint to hold the uterus in an- 
terior position with the hope that symptoms caused by the condition will 
be relieved. 

If obstetricians fail to take advantage of the most favorable oppor- 
tunities to treat retroversion, namely, after abortion and in the post- 
partum period, it is possible that some women may be subjected to the 
necessity for subsequent gynecologic treatments or operations which 
might have been avoided. 

It seems entirely justifiable to disregard an asymptomatic postabortal 
or post-partum retroversion if it is known that the uterus was retro- 
displaced before the onset of pregnancy. However, many women never 
submit to pelvic examination until thej^ are six to eight weeks preg- 
nant. It is known that a backward displacement of the uterus, if dis- 
covered then, may be due to conditions associated with early pregnancy. 

It is an admitted fact that many uteri found misplaced following 
abortion or delivery will be spontaneously restored to normal position 
when involution is completed. However, if there is no proof that retro- 
version preceded pregnancy, it seems wise to institute treatments, such 
as suitable exercises, vaginal douches and artificial means to support 
the uterus while involution is in progress. There is evidence to prove 
that such measures tend to promote proper involution of the pelvic 
organs and to reduce the incidence of permanent backward displace- 
ments. 

It may be worth while to call attention to an ingenious pessary devised by 
ITindley.z This pessary is a modification of the Smith type, in which a section 
of flexible rubber has been vulcanized into both its anterior and posterior margins. 
By this change in construction, it is possible to fold the pessary so that it may 
be inserted with no more distention of the vagina than is required for examination 
with one finger. Prom experience in the use of this pessary it seems certain that 
it supports the uterus as well as the one originally devised by Smith. 

The most frequent indications for surgical treatment of retroversion 
will occur in women who have associated functional and pathologic con- 
ditions of the pelvic organs causing a variety of symptoms, such as 
pelvic pain, menstrual disorders, and backache. These symptoms may 
be caused by chronic passive congestion of the pelvic organs, ej^stie 
ovaries, healed inflammatory disease, or neoplasms involving the uterus 
tubes, and ovaries. ’ 

A great majority of the women requiring such operations are within 
the childbearing period. Operative procedures to cure the conditions 
should he selected because they are conservative and because they are 
the ones best suited to withstand the test of future pregnancies. 

It is probably fair to state tliat general surgeons and most gyne- 
cologists regard the surgical treatment of retroversion to be simplerrea- 
sonably successful and perhaps settled. ’ 
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broad ligaments considered an important feature of the technique. In 
the Coffey operation, the proximal ends of the broad ligaments are in- 
cidentally folded over and sutured to the anterior surface of the uterus. 
With other operations such as Montgomery-Simpson and Webster- 
Baldy, puckering of some of the tissues of the broad ligaments neces- 
sarily occurs as the round ligaments are shortened. This may result 
in slight increased tension of tlie broad ligaments when healing is com- 
plete. 



FiT. 1. — Shows the uterus. U; tubes. T; ovaries, O; round ligaments, 7 S; and iR 
sacral ligaments. L. The uterus is being pulled forward by a chromic „.'nf 

suture (1), which is used for traction during the operation and finally as a me 
temporarily suspending the uterus to the anterior abdominal wall. Also shoys a 
suture (2), which has been passed through the posterior surface of the u«rus i ; 
and the uterosacral ligaments (L) in accordance with the technique recommenae 
Noble for shortening these ligaments. 


In 1901, the late Dr. Dougall Bissell, attending surgeon at the AVoman’s 
Hospital, who was always deeply interested in the character and 
tion of the structures which support the uterus, devised a surgica 
technique for the cure of retroversion by which both the bi’oad an 
round ligaments could be shortened. In an article published in W > 
he described the technique that had been developed and reported ns 
results in 185 patients who had been operated upon. Having followe 
many of the patients for long periods of time and some through su sc- 
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re-establish its normal supports by repairing the damaged or over- 
stretched so-called cardinal or Mackenrodt’s ligaments. 

In other words it is obvious that progressive improvement in the re- 
sults of our gynecologic operative procedures has been accomplished by 
adopting modifications in technique and new methods which are based 
upon sound anatomic and physiologic principles. 

From a study of the operative techniques which have been recom- 
mended for the cure of retrodisplaeements of the uterus, by the abdom- 
inal route, we can hardly fail to be impressed with the ingenuity of 
some surgeons who have developed such procedures. In modern times, 
surgeons attempt to select the technique best suited to the conditions 
present at time of operation. They almost invariably employ one of 
five methods which are well known by the names of the surgeons who 
devised the procedures, namely, Gilliam, Montgomery-Simpson, Web- 
ster-Baldy, Coffey and Olshausen. The fundamental principle under- 
lying all of these procedures is some scheme for shortening the relaxed 
round ligaments. In some instances, these operations are combined 
with surgical techniques for shortening the uterosaeral ligaments and 
procedures to give additional support to the prolapsed uterine adnexa. 
In a small percentage of cases, retrodisplaeements of the uterus are 
treated by techniques which permanently fix the fundus to the anterior 
abdominal wall. 

The advantages and disadvantages of all these methods are too famil- 
iar to members of this society to require any comment. 

From our knowledge of pelvic anatomy, it is Imown that all the pelvic 
organs are surrounded and supported by a thin layer of fascia, Imown 
as the endopelvic fascia. At the level of the internal os of the cervix, 
the uterosaeral, cardinal, and pubocervical ligaments form a contin- 
uous plane of tissue which serves to support the nonpregnant uterus 
in a normal, more or less constant position as regards its level in the 
pelvis and the relationship of the cervix to the pubis, sacrum, and 
lateral walls of the true pelvis. This layer of tissue, often referred 
to as the upper pelvic floor, is a part of the endopelvic system of fascia. 

Backward displacements of the uterus and prolapse of the uterine 
adnexa are prevented by normal function of the round and broad liga- 
ments. The round ligaments are composed essentiallj’- of smooth muscle 
and the broad ligaments contain two layers of fascia derived from the 
endopelvic fascial system. 

The frequent occurrence of congenital retroversion is often attributed 
to the fact that, through the processes of evolution, women have ac- 
quired an upright posture which has entirely changed the mechanical 
principles involved in the function of the museulofascial structures 
which support the uterus and the uterine adnexa. 

From the location and anatomic construction of the broad ligaments 
it seems reasonable to assume that nature has intended that they have 
an important function in maintaining the normal anterior position of 
the uterus. It is interesting to note that with none of the more popular 
operations for the cure of retroversion is reconstruction of the relaxed 
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quent pregnancies, lie -was convinced that the operation that had been 
devised was a marked improvement over procedures which utilized only 
the round ligaments to cure retrodisplacements of the uterus. 

In 1927, Hurds reported on the end results of 1,000 retroversion operations that 
had been done by various methods at the Woman's Hospital and found tliat the 
Bissell operation had an incidence of recurrence of 1.8 per cent, the lowest for 
any operation which had been done during the period of time covered by his study. 

The Bissell technique for the cure of retroversion has never received 
the attention which it deserves. The underlying surgical principle of 
the operation seems to he correct and in keeping with our modern con- 
ception of the function of the anatomic structures which support the 



Pig-. 4. — Shows the uterus (J7) being drawn to the left by UacLon j 

The distal end of the round ligament (iJ), and broad ligament {B.h.) 
under tension by two Allis clamps (2) placed on the margins of Uie mcisio 
through the round ligament (P) as showm in Fig. 2. The avascular space D 
the two layers of endopelvic fascia (S* and E-), as shown m Fig. 3 is being 
by blunt dissection by means of a Sims artery clamp (3). The space is wideij p ^ 
upward to the round ligament, outward to the laterai wall of the pelvis, ana ao 
to the region of the cardinal ligament. 


uterus ill a normal anterior position. Certain members of the Woniaii s 
Hospital staff have used the operation with so much satisfaction for oi ei 
twenty years that it seems worth while again to call the attention o 
gjuiecologists to this valuable technique and to emphasize the advantages 
which it appears to have over the round ligament operations tliat aie 
usually employed for the cure of retroversion. 




Fig. 2. — Shows the linen suture in the uterosacral ligaments (L), tied and the liga- 
ments shortened. The uterus ( U ) is being drawn to the left side. The middle third 
of the round ligament (R) is being held under tension with two Allis clamps (I) so 
that it can be split longitudinally exactly in the midline throughout its entire thickness. 
This procedure is used as a means of approach to the avascular space between the two 
layers of endopelvic fascia contained within the structure of the ligament. 



Pig. 3. — Shows a diagrammatic cross section of the tube (T), round ligament (B). 
'l®. ligaments The broad ligament (B.Zy.) is composed of four 

ujslinct layers of tissue, namely, two layers of peritoneum (P', and P-) and two layers 
of endopelvic fascia (F‘ and E-). The main blood vessels of the broad ligaments (B) 
are betvxen the upper layer of peritoneum (P‘) and the upper layer of endopelvic 
lascla (£;•). A longitudinal incision through the center of the round ligaments (R) 
leads directly into an avascular space between the two layers of endopelvic fascia 
and E-) as represented bv the dotted line A. 
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2. The method of shortening the relaxed upper layers of the broad ligaments 
tends to shift the structures which support the uterine adnexa toward the lateral 
walls of the pelvis, thereby effectively restoring normal position of the tubes and 
ovaries which are usually prolapsed when the uterus is retroverted. 

3. Painful areas about the points of fixation of the round ligaments to the an- 
terior abdominal wall are avoided. 

4. Conditions for subsequent pregnancies are the same as though an operation 
for retroversion had never been done. In other words normal anatomic relation- 
ship of the pelvic organs and their supporting structures is restored without any 
change in the mechanical principles involved. 

The disadvantage of the opei-ation is that the technique is more time 
consuming and requires more surgical skill than the usual round liga- 
ment operations. Because the procedure requires more time, it may 



Fig. 7. — Shows the completed dissection. The upper and lower layers of tlw broa^ 
ligament (B.L.' and B.L.-) are being retracted to demonstrate the avascular space oe 
tween the two layers of endopelvic fascia in the broad ligament. The miuam miru u 
the round ligament has been excised. Tlie upper layer of the broad “Sameni / 

has been detached from the upper border of the distal one-third of the rouim nea 
(Jt=) and the lower layer of the board ligament (B.Li.-) has been detached irom 
proximal one-third of the round ligament (E'). 


he unuuse to combine it with an extensive vaginal plastic operation to 
repair birth injuries. It is our practice to adopt some simpler type o 
procedure when retroversion is complicated with adnexal inflammatoiy 
disease to avoid possible increased surgical risk as a result of extensive 
dissection of the broad ligaments. 

Data regarding 376 operations for retroversion by the Bissell tech- 
nique, performed from 1918 to 1939 inclusive, are recorded in Tab es 
I to VII. The operations were performed by 21 members of the surgica 
staff. 
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The various steps in the technique as devised by Bissell are shown 
in Figs. 1 to 11. 

COMMENT 

From a study of the Bissell technique as described above, it is obvious 
that it requires painstaking dissection and careful reconstruction of the 
relaxed ligaments. However, the planes of cleavage are practically 
bloodless and the dissection can be easily and quicklj’- carried out by any 
experienced surgeon. 

The advantages of the operation are that: 

1. Normal physiologic function of the relaxed round and broad ligaments is 
restored so that the uterus is supported as nature apparently intended it to be. 



Pis. 5. — Shows the mesial ends of the round lisament (R) and broad ligament 
(B.L.) being held under tension by two Allis clamps (2) to allow completion of the 
opening of space between the two layers of endopelvic fascia (E’ and E-), as shown 
in Pig. 2, by means of the Sims artery clamp (3). At the uterine end of the broad 
ligament (B.L.), the space is opened from the round ligament to the cardinal ligament 
area at the level of the internal os of the cervix and well up to the lateral margin of 
the uterus. 



Afler the avascular space between the two layers of endopelvic fascia of 
mo broad ligament has been freely opened as shown in Pigs. 4 and 5 the lower layer 
endopelvic fascia) is detached from the proximal end of the round 
us.mnont (R) and tlie upper layer (peritoneum and fascia) is detached from the 
fi.rUn’ of the round ligament (R). The dotted line (1) shows the line of the longi- 
uidinal incision through tlie center of the middle third of the round ligament fJJl and 
course of incisions used to detach the combined peritoneal and endopelvic 
fascial layers from the proximal and distal ends of the ligament The middle third of 
then’^cxcUed^'^'”'^"*^ which was split longitudinally at the beginning of the dissection is 



Fig. 10. — Shows the two portions of the round ligaments (K’ and JJ=) united to 
each other with interrupted sutures of chromic catgut No. 1. After tlie round liga- 
ment (J2^ and R-) has been reconstructed it will be noted that both layers of the 
broad ligament are much relaxed, leaving a fold of the lower layer of the broad 
ligament (B.L.-) near the uterus and a fold of the upper layer (B.L.') near the 
lateral wall of the pelvis. Tlie relaxation in botli these folds is taken up with mat- 
tress sutures (S) of chromic catgut No. 1. 
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Fig. H, — Shows the upper margins of each of these folds 2( nf'cliromlc 

and one layer of endopelvic fascia whipped over with running sutures (SI 
catgut No. 1, therebv completing the reconstruction of the ligaments. 
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Table IV. Sumiiaky of OpefwVtive Procedures in 376 Cases 


Abdominal Operations: 

Operation for retroversion, Bissell technique 353 

Operation for retroversion, modified Bissell technique 23 

Operation for uterine adnexal disease 95 

Separation of peritoneal adhesions 71 

Shortening uterosacral ligaments 8 

Appendectomy 289 

Myomectoni}^ 21 

Vaginal Operations: 

Uterine curettage 134 

Cauterization of cervix 38 

Plastic operations on cervix 42 

Plastic operations on vagina and cervix 14 

Plastic operations on vagina 20 

Hernia (inguinal 1, ventral 1, femoral 2) 4 

Hemorrhoids 1 


b 3 ^ the fact that 44.4 per cent of the 376 operations were performed bj’ members 
of the staff upon their private patients. Table V is a summarj' of tlie varying 
periods of time during which 255 patients in the series were followed. 

Table VI is a summary of the known facts regarding the pregnancies which 
occurred following operation in the 255 patients who were followed. 


Table V. Duration of Follow-Up of 376 Patients 


MONTHS 

NO. OF PATIENTS 


1 to 6 

34 


6 to 12 

49 


12 to IS 

41 


IS to 24 

54 


Over 24 

47 


Over 36 

52 


Never examined 

99 


Total 

376 



Table VI. Summary of Pregnancies in 255 Patients Followed After Operation 


64 women had 73 pregnancies with the following outcome: 

Spontaneous abortion 

19 

Induced abortion 


Therapeutic abortion 


(Cardiovascular disease) 

1 

Delivered at term 

39 

Pregnant when last examined 

12 

Total 

73 


Table VII. Summary of Failures Following OpErv^vTioN for Eetroi’ersion in 

376 Cases 


OPERATION 

NO. OF 

OPERATIONS 

NO. FOLLOWED 
AFTER 
OPERATION 

NO. OF 
failures 

INCIDENCE OF 

failure 

PER CENT 

Bissell 

Standard technique 

353 

255 

5 

1.9 

4.5 

Bissell 

Modified technique 

23 

22 

1 

Total 

376 

277 

6 

2.1 


When unsatisfactory results occur following the Bissell operation, h 
is the conviction of surgeons who have used the technique that they aic 
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Table I shows the high ineidence of patients that were operated upon wdthin the 
childbearing period. 


Table I. Distribution of 376 Cases as Regards, Color, Marital Status and 

Age 


Hospital Status: 


age incidence 

Private patients 

167 

YEARS 

NUMBER 

Ward patients 

209 

Up to 20 

16 

Color : 


20 to 25 

91 



25 to 30 

129 

White 

336 


84 

Colored 

40 

35 to 40 

38 

Marital Stains: 


40 to 45 

10 

Single 

61 

No record 

8 

Married 

315 

Total 

1 376 


Table II. Record of Pregnancies in the 376 Patients Previous to Operation 


115 patients had never been pregnant. 

95 patients had had 151 spontaneovs ahortimis. 

23 patients had had 45 induced abortions. 

219 patients had had 426 term pregnancies. 

Total No. of pregnancies 622. 

Although 376 of the patients had had 622 pregnancies, many either complained 
of sterility or wished subsequent pregnancies. 


Table HI. Summary of Chief Preoperative 

Complaints in 

THE 376 Cases 

total 

1. Pain: 


234 

Lower abdomen and pelvis 

135 


Backache 

97 


Rectal 

2 



234 


2. Menstrual Disorders: 


72 

Dysmenorrhea 

31 


Menorrhagia 

20 


Metrorrhagia 

15 


Irregular menses 

5 


Amenorrhea 

1 



72 


3. Sterility 

16 

16 

4. Leucorrhea 

15 

15 

5. Vaginal protrusion (birth injuries) 

• 12 

12 

0. Miscellaneous 

20 

20 

7. No record 

7 

7 


376 


In taking histories, it is the routine custom at the Woman’s Hospital to record 
physical complaints in the order of their importance in the minds of the patients. 
Table III is a summary of tlie chief complaints as recorded on the 376 case histories 
reviewed for this study. 

Table It’ shows the type and number of abdominal and vaginal operations that 
were done in addition to tlie 376 operations for retroversions. The uterosacral liga- 
ments were shortened in only S cases. Although tile principle involved in this step 
in technique appears to be correct, it is obvious that good results can be achieved 
without it. 

Follow-up records were available in only 255, or 67.S per cent, of the 376 patients 
operated upon. Difficulties in getting satisfactorj- follow-up records were increased 
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2. Unless it is known that retroversion preceded pregnancy, post- 
abortal and post-partum retroversion should be treated by palliative 
means to reduce the incidence of permanent retrodisplacements of the 
uterus. 

3. Selection of cases for treatment by surgical means should he' based 
on painstaking physical examinations and therapeutic tests to he sure 
that preoperative pelvic symptoms are gjmeeologic in origin. 

4. Associated functional and pathologic conditions of the uterine 
adnexa more frequently constitute indications for operation than retro- 
displacement of the uterus. 

5. Operations for the cure of retroversion and its associated conditions 
should usually be aimed at preserving the child-bearing function and 
establishing anatomic and physiologic conditions which will be favorable 
for subsequent pregnancies. 

6. Retroversion of the uterus is caused b.y relaxation of the broad as 
well as the round ligaments. 

7. Operations for the cure of retrodisplacements of the uterus should 
be done by techniques which restore the function of the broad as well as 
the round ligaments. 

8. The incidence of failure in operations for retroversion could prob- 
ably be reduced if conception could be postponed until at least six 
months after operation. 
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DISCUSSION 

DE. JOSEPH L. BAEE.— This eloquent plea for the survival and wider recopi- 
tion of the Bissell operation for retrodisplacement is worthy of the best tiaci ion 
of a great hospital. The speaker showed magnificent results for this opeiation. 

I am in complete accord with much that the essayist lias said. However, I am in 
complete and fundamental disagreement with him on the role of the round liganieii s. 
I believe they play no part in the establishment and maintenance of anteclisp ace 
ment of the uterus. Therefore, I believe they have nothing to do with the .deve op 
ment of retrodisplacement. They have one obvious function. They are nmssive 
guy ropes which help to fix the fundus uteri when the uterus goes into labor. Pa pa 
tion of the abdomens of women in labor frequently reveals on one and sometimes 
both sides a remarkable hypertrophy of the round ligaments. If the patient has an 
obstruction, the obvious role of these round ligaments must be clear. They are 
fixation points for the fundus uteri when the organ is in labor. Inspect the pe vis 
in a nullipara in whom there is normal anteflexion. As one looks in from the open 
abdomen the round ligaments can be seen describing an enormous arc from le 
cornua to the internal inguinal ring, underlying the anterior peritoneum of the broa 
ligaments, completely relaxed and much longer than the distance between the cornu 
and the ring on the same side. Displace that fundus backward into the cul-de-sac a 
far as you please and you will see that the round ligaments do not become au . 
How can such structures be given credit for the maintenance of normal antep ace 
ment of the uterus? The erect posture and the consequent rotation of the pe 'ic 
girdle as the infant child begins to walk, the gi-owth and descent of the uterus m o 
the true pelvis with adolescence, these, I believe, are the steps whicli result in pressure 



ALDRIDGE: RETRODISPLACEMENT OF UTERUS 


377 


due to undercorrection of the attenuated ligaments at time of operation 
rather than to their subsequent relaxation. 

The following is a summary of the records of the 6 cases in which 
operations for retroversion hy the Bissell or modified Bissell techniques 
failed. 

]. Mrs. McD. (22490), aged 28 years, white, nulliparous. Chief complaint: ir- 
regular excessive periods. Operation: Uterine curettage, Bissell operation for 
retroversion, separation of peritoneal adhesions, appendectomy, and femoral hemo- 
plasty. Observed for four months after operation. Uterus retroverted second degree 
at last visit. 

2. Mrs. B. (4039.3), aged 26 j’-ears, white, had had one induced abortion and one 
term pregnancj^ Chief complaint: Pelvic pain. Operation: Eetroversion (modified 
Bissell). History of acute pelvic inflammatory disease within six months after 
operation. Term pregnancy starting sixteen months after operation. Observed for 
eighteen months. Uterus completely retroverted after pregnancy. 

3. Mrs. W. (34020), aged 25 years, colored, had had one term pregnancy. Chief 
complaints: Irregular menses and pelvic pain. Operation: Uterine curettage, retro- 
version (Bissell), appendectomy. Difficult term delivery in another hospital one 
year after operation. Observed thirty-seven months. Uterus retroverted second 
degree. 

4. Mrs. H. (34324), aged 21 years, white, had had one spontaneous abortion. 
Syphilis at nineteen years. Chief complaints: Pehdc pain and dyspareunia. Opera- 
tion: Eetroversion (Bissell), appendectomy, separation of adhesions. Delivery one 
year after operation by difficult medium forceps; baby was eleven days postmature. 
Weight of baby 8 pounds 12 ounces. Observed for eighteen months after operation. 
Uterus was completely retroverted. 

5. Mrs. P. (34722), aged 27 years, white, nulliparous. Chief complaint: Metror- 
rhagia, Operations; Eetroversion (Bissell), separation of adhesions. Treated in 
clinic for acute pelvic inflammatory disease within six months after operation. Ob- 
serr^ed for thirty-seven months. Uterus completely retroverted. 

6. Mrs. C. (32262), aged 28 years, white, had had 2 spontaneous abortions and 
2 term pregnancies. Had been treated for syphilis. Previous appendectomy. Chief 
complaints: Backache and pehuc pain. Operations: Trachelorrhaphy, repair of 
laceration pelvic floor, retroversion (Bissell), separation of adhesions. Discharged 
from follow-up in 1925, twenty-eight months after operation. Uterus completely 
retroverted. Eeadmitted fifteen years later for operation for chronic adnexal dis- 
ease and fibroids. 

In the above case histories it will be noted that follow-up records 
showed that of the 6 failures, 5 were after the .standard Bissell technique 
and one after a modified Bissell technique. Factors contributing to the 
failures may have been acute pelvic inflammatory disease tvithin six 
months after operation in 2 cases; a modified Bissell technique in 1 case- 
pregnancy and delivery within one year in 1 case, and pregnancy and 
difficult medium forceps delivery of an 8 pound 12 ounce postmature 
baby in 1 case. 

The Bissell technique requires more surgical skill than the usual 
round ligament types of operations. Four of the 6 failures occurred in 
patients operated upon by resident surgeons under supervision. 

SUM]«.,VRY 

To summarize some of the facts regarding retroversion, and the rela- 
tionship of retroversion and its associated conditions to preo-nancy it 
may be stated that : “ ’ 

1. These conditions are not infrequently the cause of sterility, early 
abortion, and unpleasant symptoms following abortion and delivery. ' 
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symptoms are not due to the retroversion ordinarily but to the accompanying pa- 
thology. The backaches associated with retroversion usually clear up when the ac- 
companying erosion or endocervicitis has been Cured. The dysmenorrhea of retro- 
version also clears up when the cervical pathology, be it an erosion, endocervicitis, 
or stricture of the cervix, has been done away •with, as well as the menorrhagia. At 
the Presbyterian Hospital last year only seventeen patients were operated upon “for 
retroversion.” Upon a stricter analj'sis, however, I am quite certain that in most 
cases the retroversion was not the reason for the operation but was a condition which 
accompanied the pathology necessitating the operation, such as endometriosis, ovarian 
cyst, infected appendages, etc. As my experience in gynecologj' increases the im- 
portance of retroversion as a clinical important condition decreases. 

DH. ALDEIDGE (closing). — In the discussion Dr. Baer has stated his conviction 
that the round ligaments have nothing to do with .supporting the uterus in an anterior 
position. He has also reviewed certain theories as to conditions wdiich may cause 
retroversion. They should be regarded as no more than theories because the exact 
cause of retroversion has not been established. 

In presenting the results of our experience with the Bissell operation, the state- 
ment was made that the uterus is held in an anterior position by the normal function 
of the round and broad ligaments. Eegardless of whether this statement is accepted, 
we are convinced that combined reconstruction of the round and broad ligaments 
by the Bissell technique, gives us a higher incidence of satisfactory end results in 
the surgical cure of retroversion than ■wdth any other procedure •u’hich we use. 
Furthermore, in a limited series of cases, -we have been impressed with the success 
of the operation in withstanding the strain of subsequent pregnancies. 

Dr. Baer favors parametrial fixation, a procedure developed for the cure of pro- 
lapse, as the operation of choice to cure acquired retroversion. Although uterine 
retroversion and uterine prolapse often occur together in the same patient, from the 
etiologic standpoint we regard the two conditions as distinct clinical entities. We 
consider the principle involved in parametrial fixation anatomically correct for the 
cure of prolapse but not for the cure of retroversion. We have no more confidence 
in parametrial fixation for the cure of retroversion than we have in retroversion 
operations for the cure of uterine prolapse. 

Dr. Heaney has emphasized the importance of associated pathologic pelvic con- 
ditions in the causation of symptoms often attributed to the retroversion itself. He 
believes that if cervical erosion and infection are eradicated, a retroverted uterus 
will usually assume a normal anterior position. There is evidence to suggest that 
cervical infections may result in some loss of tone of tlie structures that support the 
uterus. However, in our experience, spontaneous cure of retroversion, following 
successful treatment of cervical infections, is so rare that it cannot be looked upon 
as a reliable method of treatment for chronic retrodisplacement of the uterus. 


Essenberg, Schwind, and Patras: The Effects of Nicotine and Cigarette Smoke on 

Pregnant Albino Rats and Their Offspring, J. Lab. & Clin. Med. 25: 70S, 1940. 

Among others the follo'u’ing results 'umre obtained in a study of a large num- 
ber of nicotine-injected and smoked female rats and their offsprings: Two-thirds 
of all the young of treated mothers 'were underwmight and remained so for some 
time. Of the females injected with nicotine, 63 per cent lost one or more, an 
33.3 per cent all of their young. In those exposed to tobacco smoke, these per 
centage figures were 28 and 13.5, respectively. In both groups, temporary stcri 
ity, resorption of young in utero, and abortions -umre noted. 

The writers’ final conclusion is: A marked parallelism exists between treated 
rat females and their }-oung, and human mothers and their j^oung in cases w lere 
the mother is a heavy smoker or is employed in the tobacco industrj\ 

Hugo Eheenfest. 
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against the posterior surface of the uterus, thus turning, bending and holding it 
forward against the bladder and sjunphysis. The 20 per cent of normal nulliparas 
who have retrodisplacement without symptoms have it either as a result of failure 
of this rotation mechanism or defective development of the genitalia themselves. 

So long as normal development tabes place in the infant girl who has normal 
genitalia, there is also normal antedisplacement of the uterus, not by virtue of the 
round ligaments but by virtue of the play of intra-abdominal forces. The corpus 
uteri, freely movable, riding on a flexible joint, is forced forward; it stays there 
as long as the parametrium and paracolpium remain adequate and the space between 
the bladder and the uterus remains fi’ee of bowel. 

How then do we explain the splendid results shown in this paper? The essayist 
has pointed out that the feature which distinguishes the Bissell operation from other 
round ligament shortening methods and gives it added merit, is the puckering of 
the underlying broad ligament structures. Here we are dealing with peritoneal folds 
overlying the thinnest possible areolar tissue. I cannot believe that that is the 
answer for the success which has been attained with the Bissell procedure. This 
operation succeeds because it utilizes available structures to pull the fundus forward. 
This keeps the bowel out of the vesico-uterine angle and exposes the dorsum of the 
uterus to the sustaining effect of intra-abdominal pressure. Its grave disadvantage 
compared with the other round ligament shortening operations is the time it must 
consume. 

I am convinced that the four types of retrodisplacement which were described, 
namely, those developmental in origin, those following the trauma of childbirth, 
those following adnexal and other inflammatory diseases of the pelvic cellular tissue, 
and the acute traumatic type, should each be treated differently if they require 
treatment at all. Certainly we today flo very many less operations for retrodisplace- 
ment than we did twenty j'ears ago. We are much more conservative, and we do 
a much better job of attempting to treat the real pathology. Only if we can con- 
vince ourselves that the retrodisplacement causes symptoms do we proceed to surgery 
for its correction. 

Eetrodisplacement following the trauma of childbirth is primarily due to injuries 
of the superior fascial plane which is the true support of the uterus. As was 
accurately pointed out by Dr. Aldridge, we have the cardinal ligaments laterally, the 
pubovesical fascia anteriorly, and the uterosaeral ligaments posteriorly. Injury to 
some of these fascial structures results in a sagging of the uterus. The intestinal 
coils enter the vesicouterine space anteriorly and the intra-abdominal force does 
the rest. Surgical cure here is complete reconstruction of the fascial planes, that 
is by parametrial fixation plus whatever else need be done in the reconstruction of 
the birth canal. 

Retrodisplacement caused by adnexal disease requires abdominal approach, a 
round ligament shortening with bladder advancement. Uterosaeral plication is 
logical and reliable. The Gilliam suspension operation is entirely dependable if one 
knows how to carry it out. It will allow for childbirth if the attachment is kept 
sufficiently away from the symphysis, and the risks of intestinal obstruction are 
avoided if the attachment is snug. ^ 

The women who have normal retrodisplacement without symptoms require no 
treatment. The acute traumatic type of retrodisplacement requires only immediate 
replacement and adequate rest to establish a complete recovery. 

In the decade from 1920 to 1930, there were 337 operations for retrodisplacements 
done by the Gynecological Stall of Michael Reese Hospital. Of these, 239 were 
primary and 9S were secondary to other pathology. In the decade from 1930 to 1940, 
there were 35S operations for retrodisplacements, of which 230 were primary and 
but 2S secondary. In the first decade, from 1920 to 1930, the Gilliam suspension 
operation was the operation of choice, while in the second decade parametrial fixation 
was done largely. In both decades many other procedures were used. In the total 
of 095 operations, there were 5 known failures, 2 Baldy-Webster, 2 ventral fixation 

^'*Sl»tly higher percentage than the essayist 

reported for the Bissell operation. 

DR. K-. S. IIEAK-EY.— I would like to discuss the role of retroyersion of the 
uterus m the production of the symptoms usually attributed to it. In my opinion the 
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force proportionate to the degree of distention. If nothing is distend- 
ing it, the sphincter does not contract, hut once it has been opened 
by trigonal action and stretched by fluid passing through it, the muscle 
tends to close. Whether this reaction is affected by nervous plexus 
or is a purely muscular phenomenon remains to be determined, but the 
loss of this “reactive contraction” mechanism undoubtedly contributes 
much to disability of the female bladder. 

With a cough, sneeze, or other strain which produces a rise in intra- 
abdominal pressure, the voluntary sphincters are brought into play, 
and normally these are sufficient to provide the added barrier neces- 
sary to resist the associated rise in intracystic pressure.^- With loss 
of internal sphincter tone, it is probable that the external voluntary 
sphincter is sufficient to preserve continence while the patient is quiet.” 
But the normal state of balance is disturbed, and the patient has no 
additional barrier to emploj'- against the sudden (but not necessarily 
large) rise of bladder pressure associated with laughing, coughing, or 
sneezing. 

Since urinary incontinence, regardless of exact etiology, represents 
a momentary increase in the forces of urinary expulsion over the 
powers of urethral resistance, it would appear that incontinence could 
result from (a) an increase in urinary expulsive force or intravesical 
pressure, (b) a lowering of the powers of resistance or urethral 
sphincter action, or (c) a combination of (a) and (b). 


(a) Increase in Urinary Expulsive Force . — Tlie partial incontinence wliicli so 
often develops in the last trimester of pregnancy, and tliat associated with large 
pressure-producing pehdc tumors are clear examples of incontinence chiefly on the 
basis of elevated intravesical pressure. But aside from these, the actual causative 
relationship between increases of intravesical pressure and diurnal incontinence 
is difficult to prove. 

In an effort to evaluate the role played by the forces of expulsion in stress 
incontinence, we have performed over 80 cystometric studies on 32 patients with 
some degree of pelvic floor relaxation .i* Fig. 1 is an illustration of three such 
curves obtained on the same patient. Curve B is a postoperative study, and 
represents a normal C 3 ^stometric reading. Curve C is a preoperative studj' ob- 
tained in the traditional manner, and reveals a bladder of somewhat increased 
capacity with pressures slightlj^ lower than normal. But the cystometrograni A is 
also a preoperative study on the same patient, and bj’’ comparison with C, this 
shows a relatively small capacitj^ bladder of higher intravesical pressure. The 
essential difference in the obtaining of these two readings was that in curve A, 
the patient's descensus was drawn down to the position it occupied while she was 
on her feet. In other words, the descensus uteri in this case could produce a re a 
tive increase of intravesical pressure while the patient was standing which won 
not have been indicated by the traditional cj'stometric reading performed uRh t le 
patient recumbent.i® In like manner it can be shown that pressure pro ucing 
tumors (Fig. 2), and large rectoceles which press against the bladder resu t m 


relative rises in intravesical pressure. 

We are not suggesting that these conditions are frequent causes of stress 
urinary incontinence in women. Nevertheless, since the ultimate objectiie o 
treatment is to restore a balance in which the powers of urethral resis an 
greater than the forces of urinary expulsion, it is well to bear in min 
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A METHOD FOR EVALUATING THE STRESS OF 
URINARY INCONTINENCE 

Allan C. Barnes, M.D., Ann Arbor, Mich. 

(From the Department of Ohsietrics and Gynecology, University of 
Michigan Hospital) 

T he importance of the problem of stress urinary incontinence in 
women is well recognized. Tlie complaint is highly embarrassing or 
even incapacitating to the patient; it is met with frequently and its 
cure is difficult. The sizable literature which has appeared on this topic 
attests to the fact that this problem is far from settled. Many con- 
tributions have added new operations or new operative modifications 
to the already crowded list of therapeutic measures. However, a sur- 
vey of some of the reported results of these operative procedures indicates 
that the percentage of patients cured ranges from 36 to 100 per cent, with 
an average for any particular procedure close to 80 per cent.^'®' In 
general, the number of cures diminishes in direct ratio to the length 
of time allowed to elapse lietween operation and the follow-up studies. 
And the fact that from 6 to 14 per cent of the reported cures have been 
in patients subjected to repeated operations serves as a further indica- 
tion that the therapeutic situation in respect to this complaint is not 
entirely satisfactory. 

It has been the opinion in this clinic that a sufficient number of well- 
established operative procedures are already available for the treat- 
ment of incontinent patients. It has been frequently demonstrated that 
certain of these can give satisfactory results Avhen judiciously chosen 
and applied with a knowledge of the underlying disturbance of function. 
Therefore no new surgical procedures are described in this paper. It 
presents rather a clinical and investigative review of the fundamental 
factors in the pathologic phj^siology of stress urinary incontinence, to- 
gether with a clinical test to serve as an aid in its correct evaluation 
and the selection of the proper operation. 

PHYSIOLOGIC CONSIDERATIONS 

In the normal female at rest, the involuntary urethral sphincter will 
retain urine in the bladder. This principle has been so clearly demon- 
strated by the excellent work of Denny-Brown and Robertson,^® that 
extensive discussion here is not necessary. It is well to bear in mind, 
however, the nature of involuntary sphincter action. With the bladder 
at rest the internal sphincter is firmly closed, but it is not in a state 
of continuous contraction. Involuntary sphincters do not maintain 
“unmeaning contraction. If from its resting closed state an in- 
voluntary sphincter is gradually distended, it will exert a contractive 
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EVALUATION OP PUNCTIONAL DISABILITY 

The accurate diagnostic evaluation of patients with partial urinary 
incontinence has not in the past been easy. The patient’s history and 
the physical examination do not tell the entire story, for seemingly mild 
cases will unpredictably resist every form of therapy attempted. Slore 
information than the degree of pelvic relaxation, if any, and the patient’s 
description of her symptoms is neeessarj’’ for the competent selection 
of the proper operative procedure. 

During the past year we have been employing in this clinic a test 
based on the physiologic principles outlined above, and designed to give 
additional diagnostic information necessary for the thorough evaluation 
of these cases. It consists essentially of tliree studies, all relatively 
easy to perform. 



Pig. 3. — Normal anteroposterior spliinctonietric. Balloon shadow obliterated by urethral 
resistance, leaving balloon dilated only inside internal and outside external meatus. 


1. Measurement of Intravesical Pressure . — AVith a standard volume 
of fluid in the bladder, and with the patient standing, direct manometric 
readings are obtained.-- AA^e have optionally selected 3^ ounces o 
physiologic saline solution, and have determined normal readings on a 
group of continent patients. For the occasional patient who cannot 
accommodate 3V^ ounces, the bladder is filled to capacity and the 
reading (usually found to be markedly elevated) is taken. Since most 
partial incontinence is suffered while the patients are active and on 
their feet, we feel that the standing position in which this reading is 
taken provides a more useful comparative figure. 
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intravesical pressures maj’^ frequentlj’’ be elevated, thereby making increased 
demands on the urethral sphincter mechanism. 

(b) Decrease in Urethral Resistance. — Damage to the sphincter mechanisms or 
their supporting structures may lower their efficiency to such an extent that they 
are unable to preserve continence. While this principle is a generally accepted one, 
the manner in which damage maj- occur, and the exact nature of such damage, 
has not been conclusively demonstrated. Most frequently the trauma of childbirth 
is assumed to be the chief cause of injury to the mechanism of urinary continence. 
While it is true that 150 patients with incontinence had a higher average parity 
than 140 continent parous women of the ward service at the University Hospital 
(4.8 children apiece compared to 3.6), we have also had two nulliparous patients 
with stress incontinence, and one of our most severe cases occurred in a para i who 
bad a short easy labor, giving birth to a 5-pound child. The theories concerning the 
nature of the damage to the urethral sphincters are legion. A complete cataloguing 
of these theories would be of no value here. Suffice it to say that they all fall prin- 
cipally into two groups: those maintaining the primary damage to be on the 




Eie. 1. Pig. 2. 

Pig. 1. — Three cystometric curves from the same patient (see text). 

Pig. 2. — Preoperative (A) and postoperative (B) curves on patient with bilateral 
large ovarian fibroma. Cystometries obtained witli patient sitting up. 

urethra or its sphincters,r6i rr and those stating that the essential changes involve 
peri-urethral or supporting tissues.is. In all probability the problem is not one 
of ‘ ‘ either . . . or, ” but of ‘ ‘ both . . . and. ’ ’ 20 , 21 

The degree of the functional damage may be interpreted from the clinical history 
obtained. At onset the incontinence often seems to result from a failure on the 
patient's part to augment her sphincter mechanism rapidly enough. If she 
sneezes several times in succession, she will be incontinent only with the first 
sneeze. The reflex muscular tightening which reinforces the sphincter mechanism 
in the face of increased intra-abdominal pressure is delayed rather than com- 
pletely lost. Subsequently there may be incontinence associated with all coughing, 
laughing or other relatively rapid changes in intra-abdominal pressure, while 
continence is preserved on lifting heavy objects, or in other situations where 
ample time may be taken to adjust the musculature to the increased strain. 
Finally there is complete incontinence on all activity or even incontinence while 
the patient is recumbent. 
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the bladder.^® Hence, in this x-ray the bladder floor should be flat at 
the nrethrovesieal junction, and should have the relationship with the 
urethra of two straight lines to each other. Funneling of the bladder 
floor toward the urethra indicates that mere increase in intravesical 
pressure, unassociated Avith contraction of the trigone, has forced fluid 
through the internal sphincter, and denotes a Aveakening of this 
sphincter.^® Exani]iles of this situation are shoAvn in Figs. 7 and 8. 



Fig. 6. — Normal oblique view, with watch chain in urethra. Despite the fact that the 
patient is straining, internal sphincter area (A) shows no funneling. 



Fig. 7. Fig. 8. 

Figs. 7 and 8. — Two variations from tlie normal oblique view. Marked relaxation (.4.) 
and minimal funneling (F). See also Fig. 10. 

The information obtained from these studies permits a much bettei 
understanding of the patient’s incontinence. With such information in 
mind, a complete program for the treatment of partial incontinence m 
women should include measures designed to (a) loAver intracystic pies- 
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2. Direct Measurement of Urethral Resistance. — The method we have 
adopted for measuring the strength of urethral resistance is a modifica- 
tion of an experiment performed some years ago by Kennedy.^^ A 
small balloon composed of two superimposed finger cots is inserted in the 
urethra, filled to a known manonietric pressure with a 90 per cent sodium 
iodide solution, and an x-ray taken. Studies on normal patients indicate 
that under these conditions the entire urethra should remain closed and 
obliterate the balloon shadow at a pressure of 35 cm. of fiuid, and it is 
at this pressure that the x-ray is taken. The result in a normal patient 
is shown in Fig. 3. The bladder is filled with 180 c.c. of an 8 per cent 
solution of sterile sodium iodide, which is well tolerated, and the balloon 
is seen to be compressed throughout the length of the effective 
resistant force of the urethra. The essential point to be observed in this 
film is whether or not the dilatation of the balloon at its inner end lies 



Fig. 4. Fig. 5. 

Figs. 4 and 5. — Two abnormal anteroposterior sphinctometrics, showing varying 
degrees of weakness at internal sphincter area. Balloon dilates at inner end before 
urethrovesical junction is reached (A and B). Compare with Fig. 3. 

within the bladder shadow. In other words, the effective urethral re- 
sistant force must reach the urethrovesical junction. Variations from 
this normal picture occurring in two patients with differing degrees of 
sphincterie weakening are shown in Figs. 4 and 5. 

3. Indirect Measurement of Internal Sphincter Strength. — This de- 
termination is also made in conjunction with x-ray, the film being taken 
in the oblique, and an indwelling watch chain used to mark the course 
of the urethra as suggested by Stevens and Smith^* (Fig. 6). As this 
film is exposed, the patient is asked to strain down as hard as she can. 
With straining intravesical pressures from 60 to 80 cm. of water may be 
obtained, so that in this study the urethra is subjected to a much greater 
force than in the first film, but it is a force applied in a more physioloo'ic 
manner, i.e., from within outward. 

In a normal person, a rise in intravesical pressure alone cannot force 
fluid through the internal sphincter without a detrussor contraction of 
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structure: d’Azevedo and Campos^e (loss of angle of urethra to bladder floor), 
Taylor and Wattsr (descent of posterior urethral wall), and Thomsenss (loss of 
anterior angulation of urethra). Our x-rays have not confirmed a constant associa- 
tion of these factors with incontinence, whereas continent patients have demon- 
strated wide variation in urethral angulation. To the patient, function rather 
than shape is important; a single band able to resist pressure is more valuable 
than a normallj^ shaped urethra with no inherent power of effective resistance. 

Fig-. 12. Fig. 13. 




Fig. 14. Fig. 15. 

Figs. 12 to 15.— Urethral resistance fails, as shown at A. outside Wadder. Post- 
operatively internal sphincter area (B) resists pressure satisfactorily. I' 
at internai sphincter area corrected by plastic, restoring bladder floor and spni'a-i 
resistance (D). Compare postoperative view (Fig. 15) with normal (Fig. bl- 

The same t3"pe of x-raj^ studies used in the preoperative evaluation of the 
patient’s disability give a postoperative indication of whether or not effec ne 
urethral resistance has been restored. Fig. 9 is the pre- and postoperative ii^ntero 
posterior view of a patient who had a Kelty stitch tj-pe of operation. In le 
view on the left, the dilatation of the inner end of the balloon can be seen o 
begin just outside the bladder. Postoperativel.v, as shown in the film on ic 
right, the urethral ability to contract extends, as it should normall.v, all the -na) 
to the urethrovesical junction. Figs. 10 and 11 are oblique studies before^ an 
after simple Kellj^ stitch. The funneling at the urethral vesical nech is minima , 
Imt postoperativety it is obliterated, and the patient is continent. 

In like manner. Figs. 12 to 15 give the preoperative (to the left) and 
operative studies of a patient who was a candidate for a plastic operation. 
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sure where this is found to be increased, and (b) re-establish urethral 
resistance Avhere this is diminished. 

(a) In a patient with pelvic relaxation ana descensus, plastic repair will 
lower the elevated intravesical pressure. Obtaining intravesical pressure readings 
pre- and postoperative!}' on 34 patients has shown that procedures which include 
plaiting of the pubovesicoeervical muscle layer, correction of rectoceles, or opera- 
tions for the removal of large uterine or ovarian tumors accomplish this result. 



Pig. 9. — Preoperative (left) and postoperative (right) sphinotometric. Minimal 
relaxation indicated by dilatation of balloon at A outside bladder. Following Kelly 
stitch this is corrected (B). 



Pig. 10. Fig. 11. 

Pigs. 10 and 11. — Minimal funneling at A preoperatively. Bladder floor flat at B fol- 
lowing- Kelly stitcli. 


While causative relationship between increased forces of expulsion and stress 
incontinence cannot be completely demonstrated and is not here claimed, every 
gynecologi.st has encountered cases of incontinence cured b}' nothing other than 
plastic repair, and the associated reduction in intravesical pressure may well 
be the explanation. Certainly it is ashing much of a purely local procedure 
such as fulguration of the internal sphincter area, the Kelly stitch, or the 
“direct muscle plastic” of StoeckeU" to retain urine which ma}' be at pressures 
30 per cent above normal. 

(b) The re-establishment of functional urethral resistance has often been 
lost from view in attempts to re-establish urethral anatom}'. Some writers have 
claimed a constant relationship between incontinence and changes in anatomic 
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anteroposterior film reveals dilatation for a greater area down the urethra; the 
oblique view demonstrates more marked funneling and the descent of the bladder 
floor. Postoperatively, these are corrected in a satisfactory manner by plastic 
repair, with particular care being taken of the internal sphincter area. 

Fig. 16 reveals the t 3 ’pe of urethra which has no inherent resistance what- 
ever. Local tightening procedures are of no avail in the face of such complete lack 
of urethral resistance. Whatever the particular operation selected, it must be one 
which brings the motive force to the urethra from elsewhere, and this stud.v, there- 
fore, indicates the necessit^^ for some tj'pe of transplant operation. This par- 
ticular patient had a p^-ramidalis muscle-fascial transplant operation as de- 
scribed bj^ Norman F. ]Miller, 2 n and the postoperative films reveal the result. The 
film .shown in Fig. 17 is in marked contrast to the preoperative film, and shows 
almost complete closure of the urethra. The next x-raj' (Fig. IS) was taken immedi- 
atel}’’ after the film showm in Fig. 17, but as this was exposed the patient was 
asked to raise her head and shoulders from the x-rav table. This action tightened 
the rectus and pj-ramidalis muscles, drew tight the fascial sling under the urethra, 
and the fact that the patient’s postoperative continence was based on a new 
sphincteric action is clearlj' demonstrated. It should perhaps be re-emphasized 
that these x-raj^s are not primarily pictures of structure, but indicate functional 
ability' to resist force applied against the sphincters. 

SUMJIARY 

The difficulty of the aeeiii’ate evaluation of stress urinary incon- 
tinence and the selection of the correct type of operative procedure for 
any given case is appreciated by all gynecologists. Tlie principles ■which 
form the basis for the treatment of this complaint are here presented, 
and a clinical test is reported which has been used and found satisfactory 
as indicating the etiology, the operation of choice, and the results of 
operation for incontinence. It should be emphasized that this test is 
not intended to replace, but rather to complement, other methods now m 
use for the evaluation of partial or stress urinary incontinence in women. 
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Fig. 17. — Pcstoperative x-ray, with patient relaxed, shows marked improvement. 

Fig. 18. — Postoperative x-ray (with pyramidalis tightened) shows sphincteric action of transplant by increased obliteration of balloon 
shadow. (See text.) 
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interval must elapse between the administration of progesterone and its 
endogenous production. If progesterone administration is begun during 
the postmenstrual phase and the treatment then carried on without 
interruption over the whole of the cycle, no intracyclic bleeding will 
occur, although a total of 95 or even 105 mg. of progesterone are injected 
into the organism. 

Case 1. — In this patient, aged 20 years, the menstrual period occurred at a 
tiventy-six-day interval, and bleeding usually persisted for three days. There were 
no abnormal gynecologic findings. From the fourth day after bleeding had ceased, 
i.e., the seventh day of the C3'cle, 5 mg. of progesterone were given intramuscularly 
daifv over a period of nineteen days (95 mg. in all). Bleeding appeared on the ex- 
pected date of menstruation (twenty-sixth daj') and persisted for three days. 

Case 2. — The patient, aged 20 j-ears, had always had normal menstrual periods 
with bleeding of five to seven days’ duration. There were normal gynecologic find- 
ings. From the tenth daj^ on, the patient was given 5 mg. of progesterone daily,- 
105 mg. in all. On the thirtieth day^, i.e., on the date of the expected normal men- 
struation, bleeding set in and persisted for six days. Biopsj- performed early during 
the period of bleeding, revealed that the glands of the uterine mucosa were not over- 
developed, although ver}- large amounts of progesterone had been given. The 
anatomic picture of the mucous membrane suggested the beginning of the menstrual 
stage. 

n. BLEEDING INDUCED IN SECONDARY AMENORRHEA BY PROGESTERONE ALONE 

(a) The Duration of the Period of Progesterone Administration and Its Influence 
on the Bleeding Effect. — After it had been ascertained that it was possible, by five 
days’ administration of 10 mg. of progesterone daily, to produce bleeding in second- 
ary amenorrhea, we tried to shorten the period of hormone administration. Two 
women, who had been amenorrheie for five months and three years, respectively, were 
each given a single injection of the whole amount of 50 mg. In neither case did 
bleeding occur. IVhen, however, this dose was given in two portions on two successive 
days, bleeding took place (Table I). It is worth}- of record that in these cases the 


Table I. Fifty mg. of Progesterone Given on Two Days in 
Secondary Amenorrhea 


NO. 

NAME 

AGE 

! 

DURATION OF 
AMENORRHEA 

PROGESTERONE 

(MG.) 

INTERVAL BE- 
TWEEN LAST 
INJECTION AND 

bleeding 

DURATION OF 
BLEEDING 

1 

K. 

IS 

5 mo. 

2 X 25 mg. on 
two days 

72 hr. 

3 da, 

2 

F. 

22 

3 yr. 

2 X 25 mg. on 
two days 

100 hr. 

4 da. 

.3 

J. 

21 

fi yr. 

2 X 25 mg. on 
two days 

96 hr. 

1 

1 da. 


interval between the injection of hormone and the occurrence of bleeding was pro- 
longed. If 50 mg. are distributed over 5 injections, given on five successive days, 
bleeding usually appears sixty to seventy-two hours after the last hormone injection. 
If it is, however, given in two portions on two successive days, bleeding does not 
set in before the lapse of seventy-two to one hundred hours. 

(b) Tabulation of the Cases of Amenorrhea Treated by Progesterone Alone. Up 
to the present, 19 cases of secondary amenorrhea have been treated with progesterone 
alone. The patients’ ages were between 17 and 40 yeans, and amenorrhea had been 
present for from four months to seven years. In most of the cases the uterus was 
found to be In-poplastic. Of the 19 cases, bleeding was induced in 17, which means 
that in S9.4 per cent the treatment was successful (Table II). The absence of 


UTERINE BLEEDING INDUCED BY PROGESTERONE 

During the Normal Menstrual Interval and in Amenorrhea 

Bernhard Zondek, M.D., Jerusalem, Samuel Bozin, M.D., and 
Morton Vesell, M.D., New York, N. Y. 

(From the Gynaecological-Ohstetrical Department of the BothscMldSadassah Univer- 
sity Hospital, Jerusalem, and the Endocrine-Clinic of the 
Beth Israel Hospital, New YorTc) 

I N PREVIOUS publications^ it has been demonstrated that bleeding 
during the intermenstrual stage can be obtained in the normally 
menstruating woman by administering 50 mg. of progesterone during 
the postmenstrual stage, 10 mg. on five successive days. This type of 
bleeding which occurs from a proliferatively developed mucous mem- 
brane (Pig. 1), usually appeared about 60 hours after the last pro- 
gesterone injection and persisted from three to five days. We termed 
it ‘ ‘ intracyelic bleeding. ’ ’ The patients told us that the general sub- 
jective symptoms appearing previous to and during the period of bleed- 
ing were much the same as those which occurred from normal menstrua- 
tion. If, however, progesterone is given during the intermenstrual stage, 
at a time when the organism has already developed its own corpus 
luteum, no bleeding occurs. The level of estrone hormone which, under 
physiologic conditions, is present during the intermenstruum does not 
prevent the intracyelic bleeding. If, however, additional amounts of 
estrogenic hormone are given (10 mg. of estradiolbenzoate on four suc- 
cessive days), this will counteract the bleeding effect of progesterone. 
Pregneninonol per os has the same effect as progesterone parenterally.^ 
After it had been ascertained that intracyelic bleeding taking place 
from a proliferatively developed mucous membrane could be induced 
by progesterone, an attempt was made to use this substance in tbe treat- 
ment of amenorrheic women without the preliminary application of 
estrogens. Seven out of eight cases of secondary amenorrhea, in which 
bleeding had been absent from four months to three years, have re- 
sponded to this treatment. However, we have been unsuccessful with 
this treatment in five eases of primary amenorrhea.’^ 

In the following, we desire to report additional experience with 
progesterone therapy.'^’ 

I. ADMINISTRATION OF PROGESTERONE OVER THE ENTIRE CYCLE 

As has been explained above, it is only in certain phases of the cycle 
that it is possible to induce bleeding with progesterone. If, therefore, a 
five days’ progesterone treatment is begun at the time of follicular rup- 
ture no bleeding occurs, since in this case the exogenous administration 
of corpus luteum hormone coincides Avith the endogenous production 
Qf fkis factor. The following experiments make it clear that a certain 
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by giving preliminary treatment with estrogenic hormone, followed by progesterone. 
Only in very few cases is the cycle re-established in this way. The question now arose 
as to whether or not the treatment with progesterone alone would be active along 
those lines. There are as yet only 9 cases at our disposal to report upon since the 
rest of our patients could not be follorved up (Table II). Four of these 9 cases were 
negative, i.e., only one single period of bleeding occurred after progesterone treat- 
ment, and from then on the patient continued to be amenorrheic. In the other 5 
cases, however, further cyclic bleeding was induced; in 2 cases the cycle recurred 
once, in two others twice and in one three times. The latter patient also reported 
pregnancy. 

It was therefore possible to obtain improvement for several months in 50 per 
cent of the cases of amenorrhea by one series of treatments with progesterone, but 
even here no permanent success could be achieved. 

(d) Induction of Several Periods of Bleeding After Jtepeated Administration of 
Progesterone. — Up to now it has been assumed that progesterone cannot become 
active unless it meets a perfect!}' proliferated mucous membrane, grown under the 
influence of estrogenic hormone. But the fact that it is possible to induce intracyclic 
hemorrhages clearly demonstrates that this does not hold true any longer. This 
means that progesterone is able to induce bleeding even in a mucous membrane 
which is but imperfectly developed. This is most instructively shown by the follow- 
ing: In secondary amenorrhea bleeding was achieved with 50 mg. of progesterone. 
After the bleeding had stopped, another course of progesterone was given, following 
an interval of a few days. This second course of treatment again produced bleeding 
of several days’ duration. In two women we succeeded in producing three successive 
periods of bleeding by giving three courses of progesterone (Table III). 

Case 1. — F., aged 20 years, had been amenorrlieic for five years. Administration 
of 50 mg. of progesterone, 10 mg. each on five successive days, produced bleeding of 
three days’ duration, after an interval of sixty hours. As early as forty-eight hours 
after bleeding had stopped another five days’ course of progesterone was given, and 
again bleeding of several days’ duration took place. 

Case 2. — K. B., aged 19 years, had been amenorrheic for fourteen months. After 
five days’ treatment with progesterone a period of bleeding of six days’ duration 
occurred after an interval of sixty hours. This time we waited only one day after 
bleeding had ceased and then began the second course of treatment. After this, 
bleeding began again, viz., after an interval of seventy hours, and persisted for 
five days. 

Table III. Several Periods op Bleeding Occurring After Several Courses of 
Progesterone Treatment in Secondary Amenorrhea 


NO. 

NAME 

AGE 

i 

I DURATION OF 
AMENOR- 
RHEA 

1 

UTERINE 1 
FINDINGS 

PROGES- 

TERONE 

(MG.) 

HOW MANY 
COURSES OF 
TREATMENT 

HOW many 
PERIODS OF 
BLEEDING 

1 

F. 

20 

5 yr. 

Hypoplasia 

50 mg. on 5 
days 

2 

2 

2 

K.B. 

19 

14 mo. 

Hypoplasia 

50 mg. on 5 
days 

2 


3 

L. 

40 

6 mo. 

Normal 

50 mg. on 5 
days 

2 


4 

H. 

32 

6 mo. 


50 mg. on 5 
days 



0 

1 

K. 

26 

7 yr. 

Hypoplasia 

50 mg. on 5 
days 

3 

3 

c 

K. 

19 

1 yr. 

Hypoplasia 

50 mg. on 5 
days 

3 

3 


Case 3. — L., aged 40 years, had been amenorrheic for six months. The develop- 
ment of this case was much the same as that of Case 2. Bleeding occurred a ter 
progesterone treatment, then a three days’ interval followed, after which a secon 
course of progesterone was given, and again bleeding was obtained. 
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Table II. Bleeding and Subsequent Spontaneous Bleeding After Treatment 
With Progesterone in Secondary Amenorrhea 


NO. 

NAME 

AGE 

duration 

OF 

amenor- 

rhea 

UTERINE 

FINDINGS 

PROGESTE- 
RONE (mg.) 

BLEED- 

ING 

SUBSEQUENT 

SPONTANEOUS 

BLEEDING 

1 

J. 

21 

4 mo. 

Normal 

5 X 10 mg. 
on 5 days 

+ 

2 spontaneous periods 
of bleeding, then 
amenorrheic again 

2 

s. 

23 

6 mo. 

Normal 

5 X 10 mg. 
on 5 days 

■1 

None 

3 

H. 

32 

6 mo. 

Normal 

5 X 10 mg. 
on 5 days 

+ 


4 

L. 

40 

6 mo. 

Normal 

5 X 10 mg. 
on 5 days 

+ 


5 

W. 

26 

9 mo. 

Hypoplasia 

5 X 10 mg. 
on 5 daj'S 

+ 

1 period of bleeding, 
no further observa- 
tion 

6 

F. 

24 

1 yr. 

Normal 

5 X 10 mg. 
on 5 days 

+ 


7 

K.B. 

19 

1 yr. 

Hj’poplasia 

5 X 10 mg. 
on 5 days 

+ 

None 

8 

0. 

28 

1 yr. 

Normal 

5 X 10 mg. 
on 5 days 

+ 

1 spontaneous period 
of bleeding 

9 

A. 

17 

1 yr. 

! 

Hypoplasia 

5 X 10 mg. 
on 5 days 

+ 


10 

K. 

19 

14 mo. 

Hj'poplasia 

5 X 10 mg. 
on 5 ilays 

+ 

None 

11 

M. 

37 

j 

15 mo. 

Normal 

5 X 10 mg. 
on 5 days 

+ 

3 spontaneous periods 
of bleeding, reports 
pregnancy 

12 

D. 

19 

18 mo. 

1 

Hypoplasia 

5 X 10 mg. 
on 5 days 

+ 

13 

G. 

21 

2 yr. 

Hypoplasia 
neg. vagi- 
nal smear 

5 X 10 mg. 
on 5 days 

■ 


14 

D. 

23 

3 yr. 

Normal 

5 X 10 mg. 
on 5 days 

+ 

None 

15 

F. 

18 

3 yr. 

Hypoplasia 

j 

5 X 10 mg. 
on 5 days 

+ 


16 

P. 

20 

5 yr. 

Hypoplasia 

0 X 10 mg. 
on 5 days 

+ 


17 

K. 

26 

7 yr. 

Hypoplasia 

5 X 10 mg. 
on 5 days 



18 

G. 

40 

7 yr. 

Highly 

atrophic 

5 X 10 mg. 
on 5 days 

- 


19 

K. 

26 

7 yr. 

Hypoplasia 

Progestoral 
tablets 300 
mg. 


2 spontaneous periods 
of bleeding 


estrogen production will probably account for the lack of response in the two other 
cases, in Case 13 the negative vaginal smear (using the method of Shorr and 
apanicolaou) furnished a strong support for this assumption. There were masses of 
eucocytes and only a few epithelial cells in tlie smear, similar to that usually found 
n cases where ovarian function is absent. In Case 18 the uterus was highly atrophic 
and the patient suffered in addition from hyperthyroidism. 

bionS'l! « ^ membrane in the proliferative stage found on 

m^^t ^ of file bleeding in an amenorrheic woman following treat- 
ment with progesterone alone. ^ 

BesMlts.— The therapeutic results obtained up until now in con- 

bleediTn a p“oT?e T unsatisfactory. It is, indeed, possible to induce 

u ng in a proliferative mucous membrane with estrogenic hormnup • 

moreover, the possibility of inducing bleeding in a progestationally converted mucosa 
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patient with progesterone alone, this is not the case witli primary 
amenorrhea. This led ns to conclude that a certain degree of estrogenic 
hormone production must necessarily be present in the organism should 
bleeding actually occur. The fact, however, that it was possible, as in 
our cases of secondaiy amenorrhea, to induce several periods of bleeding 
following each other at short intervals suggests that the stimulus exerted 
by estrogens on the uterine mucosa need onlj^ be of the slightest degree. 
In view of this observation, we tried to stimulate the uterine mucous 
membrane through a very short preliminarj’- treatment with estradiol 
benzoate, and then followed with progesterone. Over a period of no 
more than four days we gave a total of 20,000 I.B.U. of estradiol benzoate 
whereupon a five days’ treatment with progesterone followed.* In those 
3 patients who up to the present have been treated in this way, bleeding 



Fig. 2. — Photomicrograpli of tlie uterine mucosa taken from a biopsy at the onset of 
progesterone-induced bleeding in a patient with secondary amenorrhea (fifteen monthsL 
The patient received 50 mg. of progesterone in ali, administered intramuscularly dur- 
ing live days. At the seventh day bleeding occurred and lasted for tliree days, from a 
proliferative endometrium. 


was actuallj^ obtained. In two further cases we chose another method, 
gmng 20,000 I.B.U. of estradiol benzoate and 50 mg. of progesterone 
simultaneous^', over a period of five days, and here, too, lileeding oc- 
curred. 


Case 1.- — H., aged 34 j’ears, had never menstruated. When she had undergone 
laparotomy, the ovaries were also inspected. They were of the size of a cherij, 
firm, and contained neither follicles nor corpora lutea, strongly resembling, tlieie- 
fore, those usually found in old women. A five daj’s’ course of progesterone (50 mg.) 
which had been given a year before had no effect. Now the patient was given o,0M 
I.B.U. of estradiol benzoate daily over a period of four days, totaling 20,000 I.B. 
Then, from the fifth to the ninth day, a total of 50 mg. of progesterone nas in 
jected, and from the twelfth to the fifteenth day copious bleeding took place (Fig- -)• 


•We are greatly indebted to Roche-Organon Inc., Nutley, Is. J., hindb supp > 
progesterone (progestin "Roche-Organon”) as well as estradiol benzoate (dimen 
benzoate). 
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Case 4. — H., aged 32 years, had been amenorrheie for six months. After five 
days’ administration of progesterone, bleeding began. After an interval of six days, 
another course of progesterone was given and another very copious bleeding oc- 
curred. 

Case 5. — K., aged 26 years, had been amenorrheie for seven years. The uterus 
was 4.5 cm. long and narrow. She was given progesterone over a period of five daj's 
(50 mg.). Bleeding took place from the ninth to the twelfth day. After another 
course of progesterone had been given from the fourteenth to the eighteenth day, 
bleeding occurred again on the twenty-second day and persisted up to the ttventy-fifth 
day. After an interval of one daj'', a third course of treatment was given from the 
twenty-seventh to the thirty-first day, whereupon very copious bleeding occurred 
a third time on the thirty-fifth day and persisted up to the thirty-eighth day (Fig. 1). 

Case 6. — K., aged 19 years, had been amenorrheie for a year. After five days’ 
treatment with 50 mg. of progesterone, bleeding set in on the eightli day and lasted 
until the eleventh day. The second course was given from the thirteenth to the 
seventeenth day and bleeding took place a second time from the tw'entieth to the 
twenty-third day. After liaving waited one day, the third course of progesterone 
was given from the twenty-fifth to the twenty-ninth day, and on the thirty-second 
day bleeding occurred a third time and persisted up to the thirty -fifth day. 



Pig. 1. — Photomicrograph of the uterine mucosa taken from a biopsy at the onset 
or mtracyclic bleeding in a woman with a normal cycle. The patient had 50 mg of 
progesterone in all, administered intramuscularly from the eighth to twelfth day of the 
cycle. Bleeding occurred on the fourteenth day of the cycle and lasted for three davs 
from a proliferative endometrium. 


From the above we may conclude that, in secondary amenorrhea, it is 
possible to induce successive periods of bleeding, although there are onlji- 
very short intermediate periods during which the mucous membrane can 
be only very slightly developed. No information is, however, as yet 
available as to how far it may be possible to start the menstrual cycle 
again by repeated courses of progesterone treatment. This will be 
reported upon later, when the patients will liave been under observation 
for a greater length of time. 

ni. BLEEDING IN PRIMARY AMENORRHEA THROUGH PROGESTERONE AND 
SMALL QUANTITIES OP ESTROGENS 

At the beginning of this paper it has been pointed out that, while it 
IS possible to induce bleeding in secondary amenorrhea by treating the 
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During pregnane.?^ even large doses of progesterone (up to 150 mg.) 
are unable to produce bleeding, and it is, therefore, impossible to induce 
abortion in this way. 

In order that the intracyclic bleeding may take place, a certain in- 
terval between exogenous hormone administration and endogenous hor- 
mone production is required. If progesterone administration is started 
at the time of follicular rupture, which means at a stage when pro- 
gesterone production in the patient’s own organism has already begun, 
no intracyclic bleeding occurs. 

Large doses of estrogenic hormone (100,000 I.U. estradiol benzoate, 
given daily over a period of four days) are active in preventing the 
intracyclic bleeding and are also able to delay normal menstruation, 
which must be attributed to impaired gonadotropic secretion in the 
anterior pituitary lobe (Zondek^ 1935/36). Estrogenic hormone must, 
therefore, be held responsible for three functions: (a) Proliferation of 
the uterine mucosa, if the amounts administered do not exceed physio- 
logic limits; (b) counteracting the activity of progesterone, if the 
amounts administered are higher than those phj’^siologieally present in 
the organism; (e) influence on the gonadotropic secretion of the anterior 
pituitary lobe. 

SUMMARY 

1. Bleeding of three to five days’ duration is induced during the inter- 
menstrual stage by a total of 50 mg. of progesterone given in the post- 
menstrual stage (intracyclic bleeding). 

2. If progesterone is given at the time of follicular rupture, no intra- 
cyclic bleeding will occur. There must necessarily be an interval be- 
tween exogenous progesterone administration and endogenous hormone 
production. Continuous administration of progesterone over the whole 
of the cycle produces no intracyclic bleeding either. 

3. Pregneninonol per os has the same effect as progesterone given 
parenterally. 

4. It is possible to prevent the occurrence of the intracyclic pro- 
gesterone-produced bleeding through large doses of estrogenic hormone. 

5. In secondary amenorrhea, it is possible to cause bleeding of three 
to five days’ duration by giving a total of 50 mg. of progesterone split 
up in five doses and given on five successive days; bleeding then appears 
after an interval of sixt.y to seventy-two hours. 

This bleeding takes place from a proliferatively developed mucous 
membrane. Seventeen out of 19 cases responded favorably. Instead of 
five days, 50 mg. of progesterone may also be distributed over two days 
only; hoAvever, if given in one injection, no result is obtained. 

6. In roughly 50 per cent of our cases, one course of progesterone was 
able to improve secondary amenorrhea for several months. Permanent 
success has not been recorded as yet. 

7. After bleeding which has been induced in secondary amenorrliea 
by progesterone treatment has stopped, another course of progesterone 
may follow immediately, which, in turn, will also produce bleeding. All 
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Biopsy on the onset of the bleeding revealed an extremely thin mucosa which con- 
tained only few glands in the postmenstrual stage. 

Case 2. — K., aged 30 years, had her ovaries removed. There were serious vaso- 
motor deficiency symptoms. Five days’ treatment witli progesterone which had been 
given nine months before, had yielded no result. Now the patient received a total 
of 20,000 I.B.U. estradiol benzoate over a period of four days and, subsequently, a 
total of 50 mg. progesterone from the fifth to the ninth day, whereupon, on the 
twelfth day, bleeding appeared and persisted for three days. 

Case 3.-— F., aged 39 years, had never menstruated. She was given 20,000 I.B.U. 
of estradiol benzoate in all over a period of four days, and, subsequent to this, 50 mg. 
of progesterone from the fifth to the ninth day. Copious bleeding set in on the 
twelfth day and persisted up to the fifteenth daj’. 

Case 4. — K., aged 30 years, had her ovaries removed. This patient was given 
4,000 I.B.U. of estradiol benzoate and 10 mg. of progesterone simultaneously daily on 
five successive daj's (thus receiving a total of 20,000 I.B.U. of estrone and 50 mg. of 
progesterone). After the lapse of sixty hours (on the eighth day), bleeding of two 
da}'s’ duration took place. 

Case 5. — ^H., aged 34 years, had never menstruated. She received 4,000 I.B.U. of 
estrone and 10 mg. of progesterone simultaneously daily over a period of five days, 
a total, therefore, of 20,000 I.B.U. of estrone and 50 mg. of progesterone. On the 
ninth day bleeding of one day’s duration appeared. 

DISCUSSION 

Up to the present it has been assumed that the corpus luteum hormone 
(progesterone) is only able to produce bleeding of the uterine mucosa, 
provided that estrogenic hormone has previously been active in bring- 
ing about perfect proliferation of the mucous membrane. The present 
investigations, however, make it clear that it is possible to induce bleed- 
ing during the intermenstrual stage (intracyclic bleeding) which takes 
place from an imperfectly proliferated mucous membrane (as has been 
verified by biopsy) . It is, therefore, no prerequisite for the occurrence 
of a progesterone-produced bleeding that perfect proliferation be 
present. These observations were applied in the treatment of amenor- 
rheic women (secondary amenorrhea), and it became evident that to 
induce bleeding did not require preliminary treatment with estrogens. 
Seventeen out of 19 cases were successfully treated in this way. It is 
worthy of record that several periods of bleeding in succession could 
be induced (e.g., three times during the course of one month) if an- 
other course of progesterone was started one to two days after bleed- 
ing had stopped. It is, therefore, irrelevant whether the mucous mem- 
brane from which bleeding occurs shows only slight or marked pro- 
liferation or has even been progestationally converted. The presence 
of a certain degree of estrogenic hormone production is, as a matter 
of fact, a prerequisite condition for the appearance of bleeding. Prob- 
ably, the mucous membrane must be stimulated to a certain extent by 
this estrone produced in the organism. This is clearly shown by the 
fact that in primary amenorrhea no result is obtained by treatment 
with progesterone alone. It is, however, also possible to induce bleed- 
ing in primary amenorrhea, provided that small amounts of estrogens 
are also given, previously to or simultaneously with progesterone. 
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Table I. Data Concerning the Five Subjects 


SUBJECTS, HOSPITAL 
CASE NO. 

F-1088 

P-1041 

A-260 

P-795 

F-1540 

Age 

18 

17 

17 

17 

17 

Height (inches) 

? 

66 

66% 

62 

59 

Weight in kilograms 

58.1 

53.6 

74.9 

59.5 

45.4 

at onset of experi- 
ment 






Physical condition 

Excellent 

Excellent 

Diabetes 

Gonorrhea 

Syphilis 

treated 

Excellent 

No. of previous 

0 

0 

0 

0 

0 

pregnancies 

1 

1 




Onset last menstrual 

10-8-30 

10-7-30 

9-16-30 

8-9-30 

9-10-30 

period 






Date of first fetal 
movements 

? 

? 

! 

February 

(early) 

12-27-30 

2-7-31 

Health during ex- 
periment 

Good 

Good. Had 
cold in 
Feb. 

Good 

Good 

Good 

Total gain in weight 

9.8 

17.0 

9.8 

10.4 

10.6 

from first metabo- 
lism period until de- 
livery (kilograms) 






Duration of preg- 
nancy (days)* 

291 

281 

293 

280 

278 

Date of parturition 

G-4-31 

7-15-31 

7-6-31 

5-16-31 

6-15-31 

Character of labor 

Low for- 

Sponta- 

Sponta- 

Low for- 

Sponta- 


ceps. Pro- 
lapsed cord 

neons 

neons 

ceps. 

Inertia 

neous 

Weight of child 

3600 

3870 

3428 

3404 

3008 

(grams) 





Afebrile 

Mother ’s convales- 
cence 

jSlightly fe- 
brile second 
1 0 eighth 
day 

Afebrile 

Afebrile 

Febrile sev- 
enteenth 
to twenty- 
second day 

Quantity of milk 

Stillbirth 

Insufficient 

Insufficient 

Satisfac- 

tory 

Satisfac- 

tory 


•Calculated from first day of last menstrual period. 


DIET USED 

The diets given during the entire period of study were based upon the 
general prenatal diet'^ recommended by the Department of Pediatries, 
State University of Iowa. Pour different arrangements of the recom- 
mended foods, Diets A, B, C, and D,t were planned to relieve monotony. 

•A minimum of a quart of milk per day ; a minimum of one egg ; 1 rnoderate serving 
of meat or fish; 2 vegetabies (one-haif cup minimum serving) ; 2 fruits, 1 ot 
was served raw (one-half cup minimum serving) ; 1 teaspoonful cod liver f ’ 
spoonfuls butter (one ounce) ; other foods as bread, cereal, potatoes, were adaea 
satisfy tlie appetite. 

The vegetables were divided into two classes: (1) lettuce, spinacli, tomatoes, celeo, 
caulifiower, string beans, asparagus, chard, and cabbage; (2) peas, carrots, “ ' 

turnips, parsnips, onions, rutabagas, eggplant, and squasli. Both vegetables might, 
taken at a serving from class (1) bvtt only one could be taken from class (2). 

The fruits from which selections were made were : oranges, grapefruit, 
peaches, apricots, plums, prunes, pears, and berries. These were either fresh, can . 
or dried. Bananas were not served more than twice a week. 

•Diets A and B are listed in detailed form as follows (all of the figures arc the 
weight in grams) : 

Diet A: Breakfast; Cream 75; sugar 20; orange juice 170; butter 10 ; toast . 

cornflakes 20 ; egg 50 ; cocoa made with milk 200, sugar 10, cocoa o, 
several drops of vanilla. 

10:00 A.M. : Milk 170; one orange; cod liver oil G Gin. followed by 5 Gm. 
grape juice. (^Continued at hottom of next pape.) 
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6 patients treated in this way showed a satisfactory response. In two 
of them bleeding was produced three times during the course of one 
month. 

8. Progesterone is able to produce bleeding in an extremely thin 
mucous membrane which shows only slight evidence of proliferation as 
well as in the fully developed proliferative one and, likeAvise, in the 
progestational mucous membrane. 

9. In primary amenorrhea treatment with progesterone alone fails. 
Bleeding can, however, be obtained if small amounts of estrogens are also 
given, either a few days previous to or simultaneous!}' with progesterone. 

10. No bleeding is obtained by progesterone treatment during preg- 
nancy. 
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CALCIUM, PHOSPHORUS, AND NITROGEN METABOLISM IN 
WOMEN DURING THE SECOND HALF OP PREGNANCY 
AND IN EARLY LACTATION^' 

Fred W. Oberst,! Ph.D., Lexington, Ky., and E. D. Plass, M.D., 

Iowa City, Ia. 

(From the Department of Obstetrics and Gynecology, State University of Iowa, 

Iowa City, Iowa) 

T he metabolism of calcium, phosphorus, and nitrogen has been stud- 
ied by a few investigators, but the complicated character of accu- 
rate balance experiments has interfei'ed with the accumulation of many 
data on the various problems involved. This report covers metabolic 
studies of five pregnant women over some months of gestation, and of 
three of these patients during the first part of the lactation period. In 
order to present the data in the most comprehensive form, the results 
will be reviewed separately. 


SUBJECTS 

The subjects were 5 young primigravidas admitted to the Obstetric 
Service especially for this study, and maintained in separate quarters 
where they were constantly (day and night) under the supervision of a 
graduate nurse who had no other duties. A certain amount of work was 
required from each subject to provide sufficient exercise. They also 
were allowed to spend several hours daily on the hospital roof for fresh 
air and sunshine. Essential clinical data on each subject are shown in 
Table I. 

‘Received for publication, April 6, 1940. 

tNow Biologrical Chemist at the U. S. Public Health Service Hospital. 
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and its calcium content determined by analysis. The subjects were 
expected to eat all the food given them, but when any was refused, it 
was weighed and preserved in 15 per cent sulfuric acid for separate 
analysis. 

During each metabolic period twenty-four-hour urine collections were 
made. The daily output was thoroughly mixed, measured, and a portion 
preserved with toluene for analysis. Feces for the entire period, marked 
by carmine administration at the beginning and end of each period, 
were collected and preserved in a covered beaker containing 15 per cent 
sulfuric acid. The breast milk from the subjects, after delivery, was 
obtained by means of an electric breast pump. One-tenth of each pump- 
ing was saved for analysis and the remainder given to the baby, sup- 
plemented, when necessary, by formulas. The separate milk specimens 
were pooled for the entire period and preserved in a refrigerator witli 
a few drops of 30 per cent formalin. 

Food, food refusals, and stools, preserved in 15 per cent sulfuric acid, 
were digested and analyzed according to the methods employed by 
Stearns.^ Milk (including breast milk) and cream were analyzed sepa- 
rately, using the same technique. The total nitrogen of the urine was 
determined by the Kjeldahl method, while the Fiske and Subbarow 
method^ was employed for the inorganic phosphorus. Urine calcium 
was determined by the method of MeCrudden, as modified by Stearns, 
except that the calcium oxalate was separated by centrifuging rather 
than by filtering. 

PETAL REQUIREMENTS FOR CALCIUM, PHOSPHORUS, AND NITROGEN 

So far as the pregnant woman is concerned, the calcium, phosphorus, 
and nitrogen balances depend upon two factors; (a) the amount needed 
to supply the demands of the growing fetus and its adnexa, plus the 
maternal tissue increment and (b) the utilization of these substances 
ingested. Data on the former factor are available in several reports on 
mineral analysis of fetuses of different lengths at different periods of 
intrauterine development: Fehling,® Hugounenq,^ DeLange,® Michel,® 
Schmitz,'^ Camerer,® Givens and Macy.® Coons^®’ has made an excel- 
lent review of this literature and has prepared tables and charts on 
mineral requirements for fetal growth. 

The various data on fetal analyses for calcium, phosphorus, and nitro- 
gen were combined and graphed against the period of gestation in weeks 
and the weight of the fetus according to Streeter’s^® tabulation. The 
average daily increment (in grams) accruing to the fetus in the eighth, 
ninth, and tenth lunar month is included in Table II. 

RESULTS 

Calcium. — Ante partum ; It is apparent from the figures in Table II that tlie 
fetal requirement for calcium increases rapidly in the latter months of gestation, 
and that there must be a very considerable positive balance in the mother if ‘cr 
fixed stores of calcium are not to be depleted. A number of investigators have 
reported calcium balances in pregnant women, as summarized in Table II- 
a number of these cases, the daily average retention of calcium was evidentlj not 
sufficient to meet the fetal requirements. 
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Each of the four diets had practically the same calcium, phosphorus, and 
nitrogen content as well as the same calorie value. In determining the 
amount of food necessary for the subjects, individual variations in size 
and weight were considered. Diet A was given to the three subjects 
who Aveighed from 53 to 59 kilograms at the beginning of the experi- 
ment. In this diet the daily intake was approximately as follows : cal- 
cium 2.1, phosphorus 1.9, nitrogen 14, fat 168, and carbohydrate 252 
Gm., Avith a total calorie value of approximately 2,954 calories. Another 
subject, F-1540, Aveighing 45 kilograms at the beginning of the experiment, 
received about 10 per cent less food. The diet for the diabetic subject, 
A-260, Aveighing 74 kilograms, Avas arranged to conform Avith those used 
in regular diabetic management. It Avas essentially the same as listed 
in Diets A, B, C, and D, except there was an increase in fats and a de- 
crease in carbohydrates. Her daily intake, Avith the exception of the 
first period, Avas approximately as folloAvs : calcium 2.5, phosphorus 1.9, 
nitrogen 15, fat 218, and carbohj’'drate 172 Gm., Avith a calorie value of 
approximately 3,139 calories. The diet given during the first period, 
having a caloric value of about 2,000 calories and a correspondingly 
loAver calcium, phosphorus, and nitrogen content, proved inadequate to 
maintain her bod}’’ Aveight. 


EXPERIMENTAL 


The metabolic balances Avere determined from a ten-day analysis 
period made once each month. The food Avas Aveighed in the diet kitchen 
and checked by the nurse in charge of the subjects. Diet A Avas given 
each day during the ten-day collection period, Avhile Diets B, C, and D 
were given on successive days betAveen the collection periods to prevent 
monotony. During the collection periods, an additional serving of 
Diet A, AA’ith the exception of milk and cream, Avas prepared AA’ith each 
meal and saved for chemical anabasis to determine the total intake. This 
Avas preserved in a large covered beaker containing sufficient 15 per 
cent sulfuric acid for its chemical digestion. Since milk from a large 
dairy herd does not varj^ appreciably in chemical composition from day 
to day, only one sample of milk and cream Avas analyzed during each 
collection period. Water used by the subjects AA’as carefully measured 


Dinner: Milk 200 ; mashed potatoes 50, with butter 10- butter 10- tomatoes 
100, with butter 10; grated beef cake 60, with butter 5 •’ shredded 
lettuce 40, with mayonnaise 5 ; bread 20 ; ice cream 100. 

3 ;00 P.M. ; Malted milk consisting- of milk 133, ice cream 33, and malt 10. 
Supper: Cottage cheese 45, with cream 25; baked potatoes 75 with butter 
5 ; bread 20 ; butter 10 ; peas 10, with butter 5 ; milk ’l70 ■ canned 
peaches 120. ’ 

8 ;00 P.M. : Milk 250. 

Diet B: Breakfast: Cocoa consisting of milk 200, sugar 10, cocoa 5 and a few dronq 
of vanilla; cream 100; grapefruit sections lOO • shredded whoat 9 (\ 
toast 20 ; butter 10 ; egg 50 ; sugar 10. 

10:00 A.M. Milk 170; one orange. 

Dinner; Milk 200; bread 20: butter 10; baked potatoes 50, with butter 10 
o nn butter 5 : celery 20 ; sliced apnles 50 • ice creani 100 ^ 

3;00 P.M.; Malted milk consisting of milk 133, ice cream 33, and malt 10 
Supper: Milk 170 ; bread 20 ; butter 10 ; rice 20 : sugar lO • string henriB inn 
„ „ with butter io : deviled egg 50 ; canned pears 120. ’ ^ 

8:00 P.M.: Milk 250. 

IXets C and D: These were similar to Diets A and B, the difference being that some 

Product" 
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Table HI- A. Ten-Day Calcium Balances in Pregnant "Women 


(For daily values divide by 10) 



F-1088 

F-1041 

A-260 

F-795 

F-1540 

AVE. 

PER 

DAY 

Fifth Month 







Total intake 


21.93 




2 in 

a. Solid food 


5.73 




0.58 

b. Milk 


15.55 




1.56 

c. Water 


0.65 




0.06 

Total excretion 


17.30 




1.73 

a. Urine 


3.58 




0.36 

b. Feces 


13.72 




1.37 

Retention 


4.63 




0.46 

Sixth Month 







Total intake 

21.99 

21.13 




2.15 

a. Solid food 

5.59 

5.03 




0.54 

b. Milk 

15.55 

15.55 




1.56 

c. Water 

0.85 

0.55 




0.07 

Total excretion 

17.5S 

16.08 




1.68 

a. Urine 

5.24 

3.73 




0.45 

b. Feces 

12.32 

12.35 




1.23 

Retention 

4.33 

5.05 




0.47 

Seventh Month 







Total intake 

20.07 

21.62 

18.59 

21.82 

16.31 


a. Solid food 

4.58 

5.34 

5.62 

5.55 

2.98 


b. Milk 

14.08 

15.55 

11.70 

15.30 

12.84 


c. Water 

0.81 

0.73 

1.27 

0.97 



Total excretion 

15.33 

12.83 

16.27 

16.91 


1.45 

a. Urine 

5.43 

3.88 

2.67 

1.35 

1.35 

0.29 

b. Feces 

9.90 

8.95 


15.56 

9.16 

1.14 

Retention 

4.74 

8.79 

2.32 

4.91 

5.35 

0.52 

Eighth Month 







Total intake 

21.81 

21.05 

25.63 

20.46 

19.23 

2.16 

a. Solid food 

5.34 

4.64 

7.06 

5.01 

3.90 

0.52 

b. Milk 

15.55 

15.55 

17.42 

14.38 

14.00 

1.54 

c. Water 

0.92 

0.86 

1.15 

1.07 

1.33 

0.11 

Total excretion 

14.15 

15.13 

18.89 

16.69 

14.63 

1..59 

a. Urine 

5.26 

4.18 

2,89 

1.54 

1.73 

0.31 

b. Feces 

8.89 

10.95 

16.00 

15.15 

12.90 

1.28 

Retention 

7.06 

5.92 

6.74 

3.77 

4.G0 

0.57 

Ninth Month 







Total intake 

21.23 

20.77 

24.96 

22.45 


2.17 

a. Solid food 

4.64 

4.44 

6.80 

5.34 

HEE&H 

0.49 

b. Milk 

15.55 

15.55 

17.42 

15.55 

BnRnH 

1.56 

c. Water 

1.04 

0,78 

0.74 

1.56 

1.73 

0.12 

Total excretion 

14.30 

14.01 

16.37 

16.23 

12.99 

1.48 

a. Urine 

4.60 

3.64 

3.37 

1.77 

1.14 

0.29 

b. Feces 

9.70 

10.37 

13.00 

14.46 

11.85 

1.19 

Retention 

6.93 

6.76 

8.59 

6.22 

0.06 

0.69 

Tenth Month 







Total intake 



26.39 

21.84 

19.97 

2.27 

a. Solid food 



7.30 

4.64 

4.36 

0.54 

b. Milk 



17.42 

15.56 

14.00 

1.57 

c. Water 



1.67 

1.64 

1.61 

0.16 

Total excretion 



18.62 

17.12 

14.35 

1.67 

a. Urine 



2.12 

1.66 

0.35 

0.14 

b. Feces 



16.50 

15.46 

14.00 

1.53 

Retention 



7.77 

4.72 

5.62 

0.60 

























Table II. Summary of Calcium, Phosphorus, and Nitrogen Balance Studies. Daily Average Balance (GrjVms) 
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Table IV-A. Ten-Day Phosphorus Balances in Pregnant Wojien 


(For daily average divide by 10) 



F-1088 

P-1041 

A-260 

P-795 

P-1540 


Fifth Month: 






ss 

Total intake 


20.25 




2.03 

a. Solid food 


8.63 




0.86 

b. Milk 


11.62 




1.16 

Total excretion 


15.24 



' i i i 

1.52 

a. Urine 


9.73 




0.97 

b. Feces 


5.51 



' 

0.55 

Retention 


5.05 




0.51 

Sixth Month : 







Total intake 

19.89 

19.91 





a. Solid food 

8.27 

8.29 





b. Milk 

11.62 

11.62 





Total excretion 

14.79 

13.12 




1.40 

a. Urine 

10.64 

7.44 




0.90 

b. Feces 

4.15 

5.68 




0.49 

Retention 

4.90 

6.79 




0.58 

Seventh Month: 







Total intake 

18.45 

19.32 

14.57 

19.66 

14.41 

1.73 

a. Solid food 

7.48 

7.70 

5.94 

8.23 

4.81 

0.6S 

b. Milk 

10.97 

11.62 

8.63 

11.43 

9.60 

1.05 

Total excretion 

12.15 

15.16 

14.35 

14.94 

13.36 

mmm 

a. Urine 

8.64 

10.13 

9.43 

9.42 

7.06 


b. Feces 

3.51 

5.03 

4.92 

5.52 

6.30 


Retention 

6.30 

4.16 

0.22 

4.72 

1.05 


Eighth Month: 







Total intake 

19.32 

19.27 

19.51 

18.91 

17.46 

1.89 

a. Solid food 

7.70 

7.65 

6.66 

8.16 

7.02 

0.75 

b. Milk 

11.62 

11.62 

12.85 

10.75 

10.44 

1.15 

Total excretion 

12.97 

16.25 

16.27 

15.24 

14.08 


a. Urine 

9.57 

12.01 

11.42 

9.39 

9.18 

bh 

b. Feces 

3.40 

4.24 

4.85 

5.85 

4.90 


Retention 

6.35 

3.02 

3.24 

3.67 

3.38 


Ninth Month : 







Total intake 

19.27 

18.91 

19.85 

19.32 

17.65 

1.90 

a. Solid food 

7.65 

7.29 

7.00 

7.70 

7.21 

0.74 

b. Milk 

11.62 

11.62 

12.85 

11.62 

10.44 

1.16 

Total excretion 

15.04 

15.20 

15,24 

15.59 

14 08 

1.50 

a. Urine 

11.42 

10.92 

11.91 

10.14 

9.01 

1.07 

b. Feces 

3.62 

4.28 

3.33 

5.45 

5.07 

0.44 

Retention 

4 23 

3.71 

4.61 

3.73 

3.57 

0.40 

Tenth Month : 







Total intake 



19.55 

19.28 

17.48 

1.88 

a. Solid food 



6.70 

7.66 

7.04 

0.71 

b. jMilk 



12.85 

11.62 

10.44 

1.16 

Total excretion 



15.26 

16.78 

13.21 

1.51 

a. Urine 



11.05 

msEm 

8.02 

1.00 

b. Feces 



4.21 

5.74 

5.19 

0.50 

Retention 



4.29 

2.50 

• 4.27 

0.37 


from 1.44 to 2.0 Gm. and the retention from 0.022 to 0.C8 Gm. Tlie lowest figure 
(0.022 Gm. per day retention) occurred in subject A-260, who was the larges 
woman of the group and did not receive sufficient food during that period to 
maintain her body weight. The amount was increased considerably the following 
month, so that the phosphorus intake was increased from 1.46 to 1.95 Gm. per daj, 
and the retention rose from 0.02 to 0.32 Gm. In all of the other metabolic perio s, 
the amount of phosphorus retained exceeded the amount needed for fetal develop- 
ment. 
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The data on 21 ten-day metabolic study periods on calcium intake (solid food, 
milk, and water), output (feces and urine), and retention in 5 pregnant women 
from the fifth through the tenth month of gestation are presented. The daily 
intake for the subjects ranged from 1.63 to 2.64 Gm. and the retention from 0.23 
to 0.88 Gm. In every case the calcium retention exceeded the required calcium 
deposition of the fetus. The lowest daily retention (0.23 Gm.) occurred in one 
individual during the seventh month when the fetal calcium requirement was still 
at a low level. 

Post partum: Hunscherso has made calcium balance studies on 3 women in early 
lactation and found a negative calcium balance in spite of the high calcium intake. 
Macy and others, in similar studies on 3 nursing mothers before and after supple- 
menting their customary home diets with cod-liver oil and yeast, found that daily 
feedings of 15 Gm. of cod-liver oil and 10 Gm. of yeast over a period of two 
months, when the milk flow persisted at its maximum, stimulated better calcium 
and phosphorus utilization in all 3 patients. 

The intake in 4 metabolic studies in early lactation varied from 1.92 to 2.18 Gm. 
and the retention from 0.024 to 0.511 Gm. per day. The retentions in subject 
F-795 were 0.07 Gm. per day in the first month after delivery and 0.02 in the 
second month. Her milk flow, however, was unusually good which undoubtedly 

Table III-B. Ten-Day Calcium Balances in Post-Partum Women 


(For daily values divide by 10) 



A-260 

F-795 

! F-1540 

First Month 

During the third 

During the first and 

During the first and 


week after delivery 

second weeks after 

second weeks after 



delivery 

delivery 

Total intake 

21.08 

19.21 

19.43 

a. Solid food 

4.58 

3.23 

4.61 

b. Milk 

16.50 

14.59 

13.61 

c. Water 


1.39 

1.21 

Total excretion 

15.97 

18.52 

15.15 

a. Urine 

0.85 

1.24 

1.12 

b. Feces 

14.20 

13.45 

13.60 

c. Breast milk 

0.92 

3.83 

0.43 

Eetention 

5.11 1 

0.69 

5.01 

Second Month 


During the fifth and 




sixth weeks after 




delivery 


Total intake 


21.84 


a. Solid food 


4.85 


b. Milk 


15.55 


c. Water 


1.44 


Total excretion 


21.60 


a. Urine 


2.70 


b. Feces 


16.66 


c. Breast milk 


2.24 


Eetention 


0.24 



accounted for these low values. The retentions of calcium in the other two sub- 
jects during the first month after delivery were much higher, being 0.51 and 0.50 
Gm. per day, respectively. The quantity of milk secreted by them was however 
very much limited. ’ 

Phosphoms. — Ante parUm: A summary of the literature on phosphorus balance 
studies in pregnant women is given in Table II. The daily phosphorus intakes 
and retentions among these subjects are quite variable. A number of them did 
not retain sufScient phosphorus for the fetal demand. 

The detailed data concerning the phosphorus balances for our 5 subjects during 
21 metabolic periods are presented in Table IV-A. The total daily intake ranged- 
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Table V-A. Ten-Day Nitrogen Balances in Pregnant Women 


(For daily average dhdde by 10) 



F-1088 

F-1041 

A-260 

F-795 

F-1540 

A\-E. 

per 

DAY 

Fifth Month 

Total intake 

a. Solid food 

b. MUk 

Total excretion 

a. Urine 

b. Feces 

Retention 


146.32 

84.49 

61.83 
109.85 

98.01 

11.84 
36.47 




14.63 

8.45 

6.18 

10.99 

9.80 

1.18 

3.65 

Sixth Month 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

Retention 

143.38 

81.55 

61.83 

109.69 

98.29 

11.40 

33.69 

148.48 

86.65 

61.83 

114.72 

103.60 

11.12 

33.76 




14.59 

8.41^ 

6.18 

11.22 

10.09 

1.13 

3.37 

Seventh Month 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

Retention 

138.38 

80.01 

58.37 

114.10 

102.80 

11.30 

24.28 

143.13 

81.30 

61.83 

113.77 

102.74 

11.03 

29.36 

116.15 

69.80 

46.35 

112.00 

103.21 

8.79 

4.15 

140.87 

80.05 

60.82 

112.99 

98.98 

14.01 

27.87 

99.90 

48.84 

51.06 

96.65 

79.27 

17.38 

3.25 

12.77 

7.20 

5.57 

10.99 

9.74 

1.25 

1.78 

Eighth Month 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

Retention 

143.13 

81.30 

61.83 

109.27 

96.00 

13.27 

33.86 


151.50 
82.50 
69.00 

133.51 
121.53 

11.98 

17.99 

143.68 
86.53 
57.15 

113.69 
99.11 
14.58 
29.99 

131.17 

75.50 

55.67 

138.85 

126.32 

12.53 

-7.68* 

14.22 

8.13 

6.11 

12.43 

11.16 

1.27 

2.42 

Ninth Month 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

Retention 

142.29 

80.46 

61.83 

121.63 

108.23 

13.40 

20.66 

137.08 

75.25 

61.83 

118.03 

108.35 

9.68 

19.05 

151.40 

82.40 

69.00 

122.71 

110.85 

11.86 

28.69 

143.13 

81.30 

61.83 

118.18 

104.40 

13.78 

24.95 

129.87 

74.20 

55.67 

110.32 

97.60 

12.72 

19.55 

14.07 

7.87 

6.20 

11.82 

10.59 

1.23 

2.26 

Tenth Month 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

Retention 



144.30 

75.30 

69.00 

127.33 

111.65 

15.68 

16.97 

142.32 

80.50 

61.82 

133.86 

119.70 

14.16 

8.46 

129.74 

74.07 

55.67 

112.82 

99.76 

13.06 

16.92 

13.88 

7.66 

6.22 

12.47 

11.04 

1.43 

1.41 


*Not included in average per day. 


offered. The retentions for the various metabolic periods are inexplicably varia , 
but in all but two instances the nitrogen retention exceeded the amount require 
for fetal growth, and may be assumed to have been sufficient for the ma ema 

growth incident to pregnancy. , 

Post parUim: Siemens, == Hahl, 2 G Harding and Montgomery,3o and Macy anu 
others,is found that nitrogen balances usually were negative in the puerpenuni m 
spite of generous nitrogen intakes. 
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Post partum: Huiisc]ier 2 o has recorded observations on the phosphorus balance 
of 3 women in successive lactation periods. These women who had a number of 
previous pregnancies with prolonged and abundant flow of milk were in negative 
phosphorus balance from the sixth to the twenty-seventh weeks of lactation, even 
though they were receiving diets containing as much as 3 to 4 Gm. of phosphorus 
per day. Macy and othersis also reported phosphorus balances on three nursing 
mothers before and after supplementing their customary home diets with cod-liver 
oil and yeast, which stimulated phosphorus utilization. 

In the present report 4 ten-day phosphorus balance studies as early as the flrst 
and second weeks after delivery are given. 

Table IV-B. Ten-Day Phosphorus Balances in Post-Partum Women 


(For daily average, divide by 10) 



A-260 

F-795 

F-1540 

First Month 

During the third 

During the first and 

During the first and 


week after delivery 

second weeks after 

second weeks after 



delivery 

delivery 

Total intake 

18.94 

17.01 

15.90 

a. Solid food 

7.24 

6.07 

5.75 

b. Milk 

11.70 

10.94 

10.15 

Total excretion 

17.82 

18.85 

16.15 

a. Urine 

12.00 

11.82 

10.17 

b. Feces 

5.26 

5.22 

5.36 

c. Breast Milk 

0.56 

1.81 

0.62 

Retention 

1.12 

-1.84 

-0.25 

Second Month 


During the fifth and 




sixth weeks after 




delivery 


Total intake 


19.53 


a. Solid food 


7.91 


b. Milk 


11.62 


Total excretion 


17.42 


a. Urine 


10.89 


b. Feces 


5.54 


c. Breast Milk 


0.99 


Retention 


2.11 



In the first month after delivery one patient, A-260, showed a retention of 0.11 
Gm. on a daily intake of 1.89 Gm. Her milk flow was not very strong and the 

phosphorus in the excreted milk averaged only 0.056 Gm. per day for the ten-day 

period. The other two patients, who produced larger quantities of milk, were in 
negative balance. 

A second study was made during the second month after delivery on one of 
the subjects' (F-795) who in the first month had been in negative balance. The 
phosphorus intake was increased from 1.70 to 1.95 Gm. per day, while the milk 

flow had diminished so that the amount of phosphorus in the milk decreased from 

0.18 to 0.10 Gm. per day. The phosphorus retention was 0.21 Gm. per day in 
contrast to the negative balance during the first and second weeks after delivery. 

Nitrogen. — Ante partim,: A number of investigators have studied nitrogen bal- 
ances in the latter part of gestation as summarized in Table II. It is apparent 
that an average woman on an adequate diet, containing at least 7.7 Gm. of nitrogen 
per day, will store nitrogen. This amount, however, may, vary considerably among 
different individuals. The fetus and its adnexa as well as the maternal tissue 
increment require large amounts of nitrogen to maintain a positive nitroaen bal- 
ance. 

In the present study of the 21 balances from the fifth tlirough the tenth month 
of gestation, the daily nitrogen intake ranged from 9.99 to 15.15 Gm. and the 
retention from -0.77 to 3.65 Gm. Subject F-1540 was in negative nitrogen balance 
during one of the metabolic periods, even though slie consumed most of the food 
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In addition to the acid-base properties of food elements, Maey and 
others found that sufficient amounts of vitamins C and D and of ultra- 
violet light or sunshine were necessary for adequate calcium and phos- 
phorus retention during pregnancy and lactation. Moreover, the best 
retention of these substances was obtained when the calcium-phosphorus 
ratio of the food was between 1.0 and 1.5, as a relative excess of either 
element tended to depress the retention of both. In this study the cal- 
cium-phosphorus ratio of the food was within these limits. Each woman 
in the present series received 6 Gm. of cod-liver oil followed by 5 Gm. 
of grape juice daily in addition to the fruit in the diet, which supplied 
considerable amounts of vitamins C and D. They were also exposed to 
a variable amount of sunshine. One subject, P-1540, who was ill part 
of the time during the first two metabolism periods, had a low retention 
of calcium, phosphorus, and nitrogen, but after she was given daily ten- 
minute ultraviolet radiations for about a month, the retentions were 
improved to the level of the other subjects. 

Little is known regarding the factors affecting dental conditions in 
pregnancy. 

Hankesa has stated that “The prevalence of dental caries during puberty and 
pregnancy is well recognized. The underlying predisposing factors in dental caries 
appear to be metabolic, and I believe that improper diet is the commonest pre- 
disposing factor in all dental conditions.” At best, our knowledge regarding the 
role of nutrition in tooth formation and preservation in the life cycle of an in- 
dividual is not well understood. The majority of dental surgeons and obstetricians 
believe that the incidence of dental caries is higher in pregnant than in nonpregnant 
women, living under similar dietary conditions. Among the 9 women studied by 
Coons and Bluntis only 3 were storing as much calcium as was demanded by the 
fetus. Associated with these low calcium retentions, there was evidence of maternal 
tooth decay and of poor bone formation, as determined by x-ray examinations on 
the eighth day after birth. 

Throughout the present metabolic studies, the condition of the teeth 
was carefully observed since each subject had caries on admission. Peri- 
odic examinations of the teeth were made by a dental surgeon, the re- 
sults of which have preAuously been reported.®^ All cavities originally 
recorded were left untouched and open to all extraneous infiuences ; no 
dental restorative work was done. In no case did new dental caries 
develop. In one case there was complete arrest of decay for the period 
of the study, and a consistent improvement in the teeth of all subjects 
was noted over the entire period of observation. 

It is well recognized by various investigators that numerous factors 
are involved in the storage of nitrogen in pregnant women. In addi- 
tion to the nitrogen requirements of the fetus, it is necessary to consider 
the amounts required by the placenta, amniotic fluid, and maternal tis- 
sue gain. Furthermore, such factors as the nutritive state of the woman 
before pregnancjq the accustomed level of protein intake, the quality of 
protein, and the caloric intake in the form of carbohydrates and fats 
infiuence the basal requirements for maternal nitrogen storage. A re- 
view of the studies reported in the literature indicates that it is impos- 
sible to state the protein requirements of the pregnant woman except 
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The total daily intake in the present study on 4 ten-day metabolic balances 
ranged from 11.6 to 16.8 Gm. The two subjects studied during the first and 
second weeks of the puerperium were in negative balance, whereas those m'^esti- 
gated in the third, and in the fifth and sixth weeks after delivery were decidedly 

in positive balance. 

Table V-B. Ten-Day Nitrogen Balances in Post-Partum Women 


(For daily average divide by 10) 



A-260 

F-795 

F-1540 

First Month 

During the Third 
Week After 
Delivery 

During the First 
and Second Weeks 
After Delivery 

During the First 
and Second Weeks 
After Delivery 

Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

c. Breast milk 
Retention 

167.50 

99.40 

68.10 

156.70 

141.10 

10.10 

5.50 

10.80 

119.16 

60.98 

58.18 

130.77 

112.91 

15.12 

2.74 

-11.61 

116.20 

62.09 

54.11 

138.79 

116.24 

15.58 

6.97 

-22.59 

Second Month 


During the Fifth 
and Sixth Weeks 
After Delivery 


Total intake 

a. Solid food 

b. Milk 

Total excretion 

a. Urine 

b. Feces 

c. Breast milk 
Retention 


152.19 

90.36 

61.83 

122.12 

92.80 

15.82 

13.50 

30.07 



DISCUSSION 

Pregnancy.— It was the purpose of this study to determine the cal- 
cium, phosphorus, and nitrogen metabolism in pregnant women under 
dietary conditions which, at the present time, are believed to be nearly 
ideal for the growth and development of the fetus without depleting 
the maternal organism of these elements. Coons^° has made an excellent 
study of this subject and has presented a thorough review of the factors 
involved in the retention of these dietary constituents. Because the 
products of conception cause notable readjustments in the physiologic 
processes of the maternal organism, the pregnant woman is subjected to 
unaccustomed nutritional requirements for fetal growth, for the prep- 
aration of her own body tissues for parturition, and for the future 
elaboration of milk. 

The most important factors in the utilization of calcium and phosphorus by 
man have been reviewed by Macy, Hunscher, McCosh, and Nims.is They believe 
that, even though the mineral intake may be adequate, the acid-base equilibrium 
of the body and the acid-base properties of the food play an important role in 
calcium excretion, and will determine the extent of retention. ShohDi has pointed 
out that an alkaline diet is strongly indicated for the best calcium and phosphorus 
utilization during pregnancy and lactation. The diet used in the present study 
was decidedly on the alkaline side, the amounts of basic constituents being about 
three times the acid constituents. The results, therefore, appear to support the 
contentions of Shohl. 
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retention may be stored in the trabeculae of tlie bones^®’ as a labile 
resenm supply wliieli can be utilized during lactation. Hence, tlie better 
the storage of calcium, phosphorus, and nitrogen durmg gestation, the 
greater the reserve for lactation. 

SUJIMARY 

1. A series of 21 ten-day calcium, phosphorus, and nitrogen balance 
experiments vere made on 5 women between the twenty-first and the 
fortieth weeks of pregnancy. Three of these women were also studied 
during early lactation. 

2. The experiments were planned to obtain the maximum retention 
of calcium, phosphorus, and nitrogen during pregnancy. The results 
indicate that this end was accomplished. 

3. The daily calcium intake for the various subjects during pregnancy 
eanged from 1.63 to 2.64 Gm. and the daily retention from 0.23 to 
0.88 6m. 

4. The calcium intake in 4 metabolic balances during lactation varied 
from 1.92 to 2.18 Gm. with retentions vaiying from 0.02 to 0.51 Gm. 
per day. The subjects with the highest milk excretion had the lowest 
retention. 

5. The daily phosphorus intakes during pregnancy ranged from 1.44 
to 2.0 with retentions from 0.022 to 0.68 Gm. 

6. The daily phosphorus intakes in four periods during early lacta- 
tion on three women ranged from 1.59 to 1.95 and the retentions from 
-0.18 to 0.21 Gm. The negative balances shown by tivo women occurred 
shortly after parturition. 

7. The daily nitrogen intakes in 5 pregnant women ranged from 9.99 
to 15.15 with retentions from -0.77 to 3.65 Gm. The negative balance 
appeared in a subject who was ill during tlie collection period. 

8. The total nitrogen intake during early lactation ranged from 11.6 
to 16.8 Gm. per day. Two ten-day collection periods during the fii’st 
and second weeks of the puerperium gave negative balances. Two other 
periods, one in the third and one in the fifth and sixth weeks of the 
puerperium, showed definitely positive balances. 
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within very wide limits. Onr 'women with a protein intake ranging 
from 11 to 15 Gm. of nitrogen per day met their o'wn protein require- 
ments satisfactorily. 

In an average diet approximately two-thirds to three-fonrths of the 
calcium, over half of the phosphorus, and nearly half of the nitrogen 
intake is from milk or milk products. The importance of using large 
quantities of milk and certain of its prepared products during pregnancy 
can not he overemphasized. Certainly no other single food substance 
will supply these dietarj’’ constituents as abundant^ as milk. 

Lactation . — In addition to the maintenance of her own tissue, a lac- 
tating woman requires minerals for secretion in the milk. The minerals 
may be supplied from her food or from her owm mineral reserve. The 
occurrence of osteomalacia in cows, goats, rats, and women after re- 
peated pregnancies associated wdth negative calcium and phosphorus bal- 
ances indicates that calcium must be withdrawn from the maternal 
organism under such adverse conditions. The quantity of minerals ex- 
creted in the milk null depend largely on the volume of milk produced, 
since the mineral concentration of the milk tends to remain fairly con- 
stant. The mineral demands for the production of milk alone may be 
equal to that required for maternal maintenance. The lactation require- 
ments of one woman may be twm or three times greater than those of 
another woman who is producing smaller quantities of milk. Macy, 
Hunscher, McCosh, and Nims,^® reported that daily feedings of cod-liver 
oil and yeast stimulated better calcium and phosphorus utilization. The 
fecal excretion of both calcium and phosphorus Avas decreased, indicat- 
ing a marked alteration in metabolism and accounting for the greater 
assimilation of these elements. 

In the present study the same diet prescribed during pregnancy Avas 
used during the lactation period. Cod-liver oil AAms included as usual, 
but not yeast. These experiments Avere not continued long enough dur- 
ing the puerperium really to test the adequacy of the diet for lactation. 
It is, hoAvever, believed that the prescribed general diet used during 
pregnancy Avould be quite satisfactory for miUv production, since there 
Avas a definite retention of calcium in aU of the post-partum experi- 
ments. Moreover, in tAvo of the periods both the phosphorus and nitro- 
gen balances were positive. It is knoAAm to be difficult to maintain a 
Avoman in positive calcium, phosphorus, and nitrogen balance during 
the first fcAv Aveeks after delivery. 

It is believed that the pregnant Avoman on an adequate diet stores 
nitrogen in excess of the amomit needed for the fetus, its adnexa, and 
the nomal groAvth of the maternal reproductive organs. It has been 
pointed out by Harding®^ that at least a pai’t of this excess protein is 
deposited as a labile reserve against the demands of lactation. Hoav- 
ever, not all of the labile nitrogen is aAmilable for milk formation, since 
immediately folloAAung parturition thei-e is a marked nitrogen loss asso- 
ciated AAuth involution of the uterus. 

It has been demonstrated that the pregnant AAmman on a satisfactory 
met Avill store calcium and phosphorus in excess of the fetal needs. It 
IS believed that a significant portion of the calcium and phosphorus 



414 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


vertibility into tlirombin are both measured. This test gives a good 
clinical index of the tendency of the patient to bleed. 

In the work which we are reporting we used a slight modification of 
the simplified bedside technique of Smith, Ziifren, Owen and Hoffman. 
Briefly, the technique which we employed is as follows : 

!Presh rabbit’s brain is extracted with acetone until a fine powder is obtained 
as described by Quick.^s It is then dried in the incubator, sealed in glass tubes, and 
stored in the icebox until needed. To make the thromboplastin, one-tenth of a 
gram of the dried brain is added to about 10 c.c. of normal saline and incubated for 
forty-five minutes. The mixture is then centrifuged at low speed, and the supernatant 
fluid is poured off. One-tenth cubic centimeter of thromboplastin thus obtained 
is placed in a small serologic tube, and enough fresh blood is added to make 1 c.c. 
The tube is then at once inverted over the finger to obtain complete mixing,, and 
then tilted back and forth until clotting occurs. The time is carefully measured 
with a stop watch. The normal is determined each day. The calculation is then 
made by the equation. 

Clotting activity Clotting time of normal 

(in % of normal) Clotting time of patient’s blood ^ 100%' 

If the patient’s blood clots in fifty seconds and normal is twenty -five seconds, the 
clotting activity will be 50 per cent. Expressed in the equation it will be, 

25 

Clotting activity equals — — x 100 per cent equals 50 per cent. 

A two-stage titration technique was used in the early experiments of Brinkhous, 
Smith and Wamer,29, ao in which they reported plasma prothrombin level in young 
infants as less than half as high as in normal adults. In this early work they 
obtained 14 to 39 per cent of normal. 

Quick and Grossman, 3i using the Quick method, reported a series of cases in the 
proceedings of the Society of Experimental Biology and Medicine, 1939, in which 
blood was obtained by venipuncture from healthy infants 3 to 7 days old, and their 
results showed that the prothrombin concentrations were essentially the same as for 
normal adults. Also, in an article published in January of this year. Quick and 
Grossman, 32 using the Quick method, report the concentration of prothrombin in 
cord blood of normal infants as CO to 70 per cent of normal adult blood. Shortly 
after birth they showed there is a drop in the prothrombin level, and it may reach 
very low levels, but tends to return spontaneously to normal between the fifth and 
seventh day. 

Waddell and Guerry23 reported a series of 20 infants, in which they kept 10 as 
controls, and gave K orally to 10. They gave 1 c.c. on the first day of life and 
0.5 c.c. on the second and third days. They used Quick’s method of prothrombin 
determination and showed that the highest clotting times occurred between forty- 
eight and seventy-two hours after birth, thus showing a low prothrombin level at this 
time. There was considerably less individual variation in the clotting times of the 
infants receiving vitamin K, and the clotting time in this group tended to maintain 
a common level. Dam, Tage-Hansen and Plumss report a similar series in the 
December, 1939, Lancet, arriving at the same conclusions. 

HeUman, Delfs, and Shettles34, ss from Johns Hopkins have reported low pro- 
thrombin levels in 31 full-term normal infants and 17 premature infants. The 
prematures in their series were considerably lower than the full terms. They gave 
4,500 Almquist units of vitamin K each day to five mothers from fourteen to thirty- 
five days before deliverj’, and raised the prothrombin level markedly in both the 
mother and infant. They also succeeded in raising the mothers’ and babies’ levels by 
giving single doses of the vitamin during labor. These workers used cord blood for 
their determinations. Our results differ from theirs in that they obtained much 
lower levels in the untreated infants’ cord blood than we observed. These workers 
used the two-stage technique in their observations. 
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EFFECT OF VITAMIN K ADMINISTERED TO PATIENTS IN 

LABORS' 

J. E. Fitzgerald, M.D., and Augusta Webster, M.D., Chicago, III. 

S INCE its discovery by Dam,^'° vitamin K has been used successfully 
in the treatment of hemorrhagic disease of the newborn, and in 
the management of obstructive jaundice, before and after opera- 
tion,^**^®’ 

A number of investigations have been made on the prothrombin con- 
tent of human blood, especially that of the newborn.®**®® The results 
of these determinations have been somewhat confusing because of the 
various methods used to determine the prothrombin level.®* In the 
two-stage method,®*’ ®®’ ®® prothrombin is changed to thrombin in a pre- 
liminary step, and the thrombin formed is then titrated by means of a 
dilution technique. This method is excellent for research purposes but 
is too complicated for routine clinical use. In the Quick®®’ ®® method 
thromboplastin is added to blood plasma, and the supposition is that 
thrombin is rapidly built up to the clotting level, and clotting there- 
fore occurs before all of the prothrombin has been converted. The rate 
at which prothrombin can be built up to the clotting level depends 
both on the amount of prothrombin present and upon its “eontz’o- 
vertibility. ” This method, therefore, measures both the amount of 
prothrombin, and the convertibility of the prothrombin, and is a sum- 
mation of these two factors. It does not show simply the amount of 
prothrombin present. It is the opinion of Owen, Hoffman, Ziffren and 
Smith®* that conversion occurs quite rapidly in the plasma of new- 
born infants, and that this fact compensates for a relative deficiency in 
amount. 

The “bedside” test of Smith and others®® is similar in principle to the 
Quick method, except that the thromboplastin is added directly to whole 
blood instead of to plasma; it does not require centrifuging of the 
blood, and can be done as its name suggests at the bedside. Like the 
Quick t est the amount of prothrombin present and the ease of its con- 


• Presented at a meeting of the Chicago Gynecological Society, April 19, 1940. 



416 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


In our study the Abbott preparation of Klotogen was used. This is put up in 
gelatin capsules, each of which contains 1,000 Almquist units. Each of these units 
is equivalent to approximate!}' 37.5 Dam units. Pour capsules were given in one dose 
during labor to each patient and 10 gr. of bile salts were given at the same time. 
Blood was drawn from the cubital vein of the mother before the K was given. 
At the time of delivery, blood was again taken from the mother and also from the 
umbilical cord of the infant. The percentage prothrombin was determined on each 
sample at the time it was obtained by the method described above. AU of the tests 
were made by the same individual, w’ho is a registered technician, and the same pro- 
cedure was carried out in each case. 


OBSERVATIONS 

The patients used in this study were normal in all respects. They 
were at full term and free from venereal disease. They were all afebrile. 
In every case the blood pressure was within normal limits. There were 
no cases of prolonged labor and every patient delivered spontaneously, 
and no analgesic was used except where noted. 

Table I shows the results in 25 untreated patients. Prothrombin levels were 
determined on the mother before and after delivery, and on the baby at birth. De- 
terminations on the babies were made on cord blood. Investigation of the chart 
shows little difference in maternal prothrombin before and after delivery. Eight 
cases showed the prothrombin level slightly lower after labor; 14 showed slightly 
higher post-partum levels; 3 cases were the same before and after labor. The aver- 
age maternal prothrombin before delivery was 95.2 per cent of normal; after labor 
it was 97.1 per cent. Such results suggest that normal labor has no effect on the 
maternal prothrombin, and that the method used for tliese determinations has a 
high degree of accuracy. The babies ranged in weight from 5 pounds 13 ounces 

Table I. Control Group 


AGE 

RACE 

blood 

PRESSURE 

GRAY. 

PROTHROMBIN 

% CORD 
BLOOD 

WT. OF BABY 

% ON 
ENTRANCE 

% AT 
DELIVERY 

19 

C 

126/86 

1 

84 

87 


6 lb. 

25 

w 


ii 

85 

85 


6 lb. 7 oz. 

21 

c 

120/84 

1 

87 

S3 

■tfl 

6 lb. 5 oz. 

21 

w 

110/60 

i 

88 

83 

120 

6 lb. 5 oz. 

19 

w 

119/76 

i 

92 

86 

130 

8 lb. 9 oz. 

16 

c 

120/70 

i 

92 

92 

96 

6 lb. 1 oz. 

22 

w 

110/65 

i 

93 

90 

190 

6 lb. 6 oz. 

25 


90/70 


93 

95 

139 

8 lb. 7 oz. 

22 


136/96 


95 

92 

122 

7 lb. 5 oz. 

29 

c 

120/90 


95 

96 

144 

6 lb. 4 oz. 

30 

TV 

132/60 


95 

97 

144 

7 lb. 7 oz. 

26 

W 

130/88 

iii 

95 

97 

119 

6 lb. 5 oz. 

22 

C 

98/50 

iv 

95 

100 

139 

8 lb. 7 oz. 

27 

w 

120/70 

ii 

95 

103 

130 

7 lb. 5 oz. 

24 

c 

112/74 

i 

97 

96 

105 

7 lb. 2 oz. 

31 

c 

118/65 

i 

97 

99 

134 

7 lb. 9.5 oz. 

15 

c 


i 

98 

100 

144 

5 lb. 13 oz. 

IS 

w 


i 

98 

107 

139 

6 lb. 8 oz. 

23 

c 

1 9 fl 

iv 

100 


153 

6 lb. 12 oz. 

22 



ii 

100 

105 

123 

7 lb. 12 oz. 

23 


^B 1 att 1 

iv 

100 

105 

153 

6 lb. 12 oz. 

27 

c 

^B 1 9 9 

viii 

100 

107 

139 

8 lb. 7 oz. 

17 

c 

^B ’ 9 31 

i 

104 

108 

162 

6 lb. 8 oz. 

23 

TV 

^B ' 9 9 

iii 

108 

106 

123 

8 lb. 1 oz. 

15 

TV 

B 199 

1 

114 


190 

6 lb. 6 oz. 

Average 

96.1 

97.1 1 

135.2 
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In tlie current March 2 issue of the Journal of the American Medical Associa- 
tion, Kato and Poncherse report a mieroprothrombin test which requires only a 
drop (from 10 to 15 c. mm.) of blood and which therefore should prove very useful 
in work with newborn infants. This test measures the clotting time according to 
this particular system rather than the actual amount of prothrombin present. They 
had a large series of 173 newborn infants, on which they made 1,595 tests. They 
found the prothrombin clotting time to be prolonged on the first day of life. 


•““* Tv/o-std^e technic 



Fig. 1. — Average prothrombin levels in newborxi by different techniques, from the 
figures of Owen, Hoffman, Ziffren and Smith.'^ 
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Sodium Pento- 
barbital 


Fig. 2. — Graph showing average prothrombin readings in each group studied. 


averaging 43.2 seconds for mature babies, and 46.5 seconds for immature babies and 
Giat it gradually decreased so that the average on the tenth day was 25 seconds. 
The normal adult capillary whole blood clots in twenty seconds by this method 
I heir findings in the mature and immature infants were essentially the same. 
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upon the amount of prothrombin present and an X factor which gov- 
erns the rate at which the prothrombin can be converted into tlu’om- 
bin. Thus it may be shown by a two-stage technique that the chemical 
level of prothrombin in the newborn is definitely lower than in a nor- 
mal adult. Nevertheless our results show that routinely the cord blood 
of a full-term newborn infant clots faster than does that of the normal 
adult. 

Table II shows the results of 50 cases in "which the mother "was given 4,000 
Almquist units of vitamin K with 10 gr. of bile salts orally during labor. This 
medication was given from forty-five minutes to twenty-six hours before delivery. 
Forty-eight, or 96 per cent, of the mothers showed a higher prothrombin level at 
delivery than they showed before the administration of vitamin K. There is, of 
course, considerable variation in the prothrombin level of untreated cases, but re- 
gardless of the initial level the post-partum level was higher, except for the two 
cases noted. The average increase in prothrombin level "was 21.3 points. The new- 
born showed a corresponding rise. The newborn of the untreated mothers all 
showed a higher level than that of the mothers. Of the newborn of the treated 
mothers, 94 per cent showed a prothrombin level higher than that of the mother 
at delivery, and 6 per cent showed the same level. This is significant because 96 
per cent of the treated mothers showed a definite increase in prothrombin level, 
apparently due to treatment. The prothrombin level of the newborn of treated 
mothers was 160.2 per cent, compared to 135.2 per cent in the newborn of un- 
treated mothers. Thus it seems clear that by the oral administration of Klotogen 
plus bile salts to a mother during labor there will result an elevation of the pro- 
thrombin level of both mother and child. 

If the vitamin K be given intravenouslj^ in approximately the same doses (syn- 
thetic K - 2 methyl- 1:4 naphthoquinone), the results are similar. One dose of 
2 mg. was given each of 19 patients (Table III). The time of administration was 
from fifty minutes to twenty-three hours and fifteen minutes before delivery. With 
one exception every mother showed a higher prothrombin level at delivery than 
before medication, and this one case was practically unchanged. Every cord blood 
showed a higher level than did the mother at delivery. The average gain for the 
mother was 26 points, and the babies averaged 30 points more than the babies of 
untreated mothers. 

Table III. Synthetic Yitajiin K 


AGE 

RACE 

BLOOD 

PRESSURE 

GRAY. 

FROTH 

% ON 
EN- 
TRANCE 

ROMBIN 

% ON 
DE- 
LIVERY 

TIME 

ELAPSED 

CORD 

% 

WT. OF 
BABY 

19 

c 

136/86 


71 

92 

3 hr. 50 m. 

109 

6 lb. 3 OZ. 

21 

c 

126/86 


81 

90 

1 hr. 35 m. 

135 

7 lb. 4 OZ. 

22 

w 



90 

123 

5 hr. 30 m. 

142 

7 lb. 3 OZ. 

24 

c 

BE SB si 


91 

110 

4 hr. 40 m. 

216 

7 lb. 1 OZ. 

16 

c 

HR jnR n 

i 

92 

103 

2 hr. 20 m. 

138 

6 lb. 10 OZ. 

19 

c 

bE !B B 

i 

92 

119 

4 hr. 10 m. 

165 

7 lb. 10 OZ. 

17 

c 


i 

93 

no 

1 hr. 55 m. 

155 

6 lb. 10 OZ. 

24 

c 

Be B S 

i 

95 

151 

1 hr. 45 m. 

180 

7 lb. 

32 

w 

WX H fl 

i 

96 

115 

2 hr. 20 m. 

200 

7 lb. 11 OZ. 

20 

c 

Be IfiB 9 

vi 

97 

no 

1 hr. 35 m. 

160 

6 lb. 1 OZ. 

25 

IV 

bE 3Sh B 

i 

98 

112 

22 hr. 35 m. 

118 

9 lb. 3 OZ. 

2S 

w 

Bi H B 

m 

100 

106 

1 lir. 15 m. 

165 

7 lb. 8 OZ. 

23 

w 


i 

100 

113 

2 hr. 45 m. 

245 

8 lb. 4 OZ. 

28 

c 

130/90 

vii 

100 

122 

50 m. 

173 

7 lb. 9 OZ. 

22 

c 

B ^ BEI 

iii 

100 

133 

55 m. 

183 

6 lb. 6 OZ. 

26 

w 

B ' 

ii 

100 

165 

23 hr. 15 m. 

200 

6 lb. 

30 

w 

B ' 

iv 

100 

169 

2 hr. 35 m. 

186 

5 lb. 

27 

c 

B 1 sSi^l 

in 

103 

100 

3 hr. 25 ni. 

189 

7 lb. 15 OZ. 

28 

c 

B 1 kBB 

iv 

110 

138 

2 hr. 15 m. 

138 

7 lb. 4 OZ. 

Average 

94.2 

120.3 


166.7 
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to 8 pounds 9 ounces. Protlirombin levels averaged 136.8 per cent of normal adult 
readings, and in every instance tlie prothrombin level in the babies ’ blood was higher 
than that of the maternal blood. 

It should be remembered that throughout this discussion ‘protlirom'bin 
level does not refer to the actual amount of prothrombin present in the 
blood, but rather to the aMUttj of the Hood to clot, which depends 

Table II. Group Beceiveb Orally 4,000 Almquist Units op Vitamin K and 

10 Gr. op Bile Salts 


m 

RACE 

BLOOD 

PRESSURE 

GRAY. 

BEFORE 

K 

% 

TIME 

ELAPSED 

AFTER 

K 

% 

CORD 

% 

\VT. OF 

BABY 

22 

W 

126/78 


40 

1 hr. 35 m. 

59 

104 

6 lb. 9 oz. 

18 

C 

124/82 


57 

1 hr. 

66 

109 

8 lb. 14 oz. 

23 

C 

119/78 

iii 

69 

1 hr. 55 m. 

88 

88 

7 lb. 2 oz. 

25 

w 

108/90 

iii 

70 

6 hr. 

97 

143 

7 lb. 10 oz. 

27 

c 

127/82 

1 

73 

3 hr. 55 m. 

85 

91 

7 lb. 7 oz. 

41 

w 

110/70 

ix 

78 

3 lir. 

114 

192 

6 lb. 14 oz. 

15 

c 

102/88 

i 

81 

2 hr. 25 m. 

90 

208 

7 lb. 1 oz. 

18 

c 

114/86 

li 

82 

9 hr. 

92 

115 

6 lb. 11 oz. 

22 

w 

128/74 

i 

S3 

9 hr. 40 m. 

88 

140 

4 lb. 7 oz. 

21 

w 

125/79 

i 

83 

3V’ hr. 

192 

158 

5 lb. 14 oz. 

36 

w 

135/86 

V 

85 

3 hr. 

96 

114 

6 lb. 10 oz. 

25 

w 

108/80 

ii 

86 

45 m. 

109 

141 

6 lb. 10 oz. 

19 

w 

104/54 

i 

88 

2 hr. 40 m. 

117 

128 

0 lb. 7 oz. 

38 

c 

126/88 

iv 

90 

3 hr. 35 m. 

100 

114 

6 lb. 15 oz. 

22 

w 

127/82 

i 

90 

2 hr. 35 m. 

148 

220 

8 lb. 2 oz. 

19 

c 

114/78 

ii 

91 

2 hr. 

100 

182 

6 lb. 10 oz. 

21 

c 

128/60 

i 

92 

4 hr. 25 m. 

115 

170 

7 lb. 2 oz. 

21 

c 

134/74 

1 

93 

20 hr. 

114 

240 

8 lb. 12 oz. 

23 

w 

110/80 

ii 

94 

24 hr. 

105 

170 

9 lb. 4 oz. 

17 

c 

118/70 

i 

94 

2 hr. 15 m. 

124 

167 

6 lb. 9 oz. 

22 

w 

140/98 

i 

94 

5 hr. 

120 

247 

6 lb. 6 oz. 

22 

w 

132/88 

i 

95 

41/^ hr. 

114 

170 

6 lb. 8 oz. 

19 

0 

140/90 

ii 

95 

4 hr. 20 m. 

117 

265 

6 lb. 2 oz. 

34 

w 

120/82 

iv 

95 

5 hr. 

119 

145 

9 lb. 

19 

w 

120/70 

i 

95 

9 hr. 

130 

130 

4 lb. 6 oz. 

21 

c 

136/80 

i 

95 

1 hr. 45 m. 

156 

147 

7 lb. 74 oz. 

22 

w 

120/80 

ni 

96 

2 hr. 

115 

177 

6 lb. 5 oz. 

17 

w 

110/80 

i 

96 

3 hr. 

114 

192 

7 lb. 


w 

124/80 

m 

96 

4 hr. 


141 

7 lb. 


w 

120/80 

5 

100 

3 hr. 

f 

105 

6 lb. 10 oz. 


c 

128/82 

ii 

100 

1 hr. 25 m. 

In 

160 

7 lb. 2 oz. 


w 

134/90 

i 

100 

1 hr. 30 m. 

112 

150 

8 lb. 1 oz. 


c 

132/80 

i 

100 

21/, hr. 

120 

148 

6 lb. 7 oz. 

25 

w 

138/80 

iv 

100 

5 hr. 

129 

175 

7 lb. 8 oz. 

16 

c 

124/78 

i 

100 

3 hr. 15 m. 

170 

170 

7 lb. 5 oz. 

17 

w 

104/60 

i 

103 

4 hr. 20 m. 

95 

205 

7 lb. 2 oz. 

32 

w 

132/90 

iv 

104 

5 lir. 

109 

135 

7 lb. 8 oz. 

24 

c 

98/68 

m 

104 

20 hr. 

112 

160 

8 lb. 1 oz. 

19 

c 

130/90 

ii 

104 

4 hr. 

121 

153 

8 lb. 2 oz. 

25 

c 

130/78 

iv 

105 

1 hr. 35 m. 

112 

136 

7 lb. 6 oz. 

16 

c 

136/88 

i 

105 

3 lir. 

124 

181 

5 lb. 134 oz.' 

25 

w 

132/80 

ii 

105 

3 hr. 35 m. 

129 

200 

8 lb. 1 oz. 

16 

c 

102/82 

ii 

106 

3% hr. 

135 

135 

7 lb. 8 oz. 

16 

c 

114/80 

ii 

108 

10 lir, 55 m. 

168 

186 

8 lb. 3 oz. 

30 

w 

136/90 

iv 

109 

1 hr. 10 m. 

128 

144 

9 lb. 

19 

c 

128/82 

ii 

110 

6 hr. 35 m. 

97 

123 

8 lb. 2 oz. 

24 

G 

138/78 

in 

111 

1 hr, 15 m. 

148 

170 

6 lb. 1 oz. 

23 

c 

120/92 

ii 

113 

2 hr. 

131 

160 

S lb. 14 oz. 


c 

120/70 

ii 

113 

1 hr. 45 m. 

133 

200 

7 lb. 5 oz. 

20 

c 

138/96 

ii 

143 

2 V 2 hr. 

190 

266 

7 lb. 5 oz. 

Average 

95.5 


116.8 

160.2 
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In an effort to determine whether or not we could prevent this change, we gave 
vitamin K (Table V) to a few patients who had the same drug for analgesia. The 
series is wholly inadequate for this purpose, because it is so small, but suggests the 
value of continued investigation along this line. 


SUMMARY 

1. A series of cases lias been studied in an effort to determine the 
effect of vitamin K administered to tvomen in labor. 

2. Control cases show practically no change in the maternal pro- 
thrombin during and after labor. 

3. Patients treated with oral Idotogen during labor show a definite 
rise in the maternal prothrombin level at the end of labor. There is 
also a definite rise in the average level of the cord blood. 

4. Patients treated with intravenous synthetic vitamin K show ap- 
proximately the same elevation of prothrombin levels. 

5. A small series of eases that was given sodium pentobarbital as 
an analgesic showed a definite depression in the prothrombin level of 
both mother and child. 

6. This depression probablj^ can be prevented by the proper use of 
vitamin K. 

7. This paper should be considered as a preliminary report of work 
still in progress. 
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Table IV. Sodium Pentobarbital Gk. 


AGE 

RACE 

BLOOD 

PRESSURE 

gray. 

% 

PROTH. 

ON 

ENT. 

TIME 

ELAP. 

AT 

DEL. 

% 

CORD 

% 

WT. OF BABY 

22 

AV 

118/74 

mm 


7 hr. 

50 

53 

8 lb. 12 OZ. 

22 

W 




2 hr. 

79 

90 

6 lb. 7 OZ. 

17 

C 

124/86 

mM 


4 lir. 25 m. 

68 

100 

8 lb. 

22 

AV 

130/90 

i 

92 

9 hr. 35 m. 

92 

104 

7 lb. 12 OZ. 

21 

C 

110/74 

i 

93 

2 hr. 50 m. 

84 

140 

6 lb. 7 OZ. 

22 

C 

130/80 

i 

96 

5 hr. 25 m. 

90 

TOO 

7 lb. 11 OZ. 

25 

AV 

132/90 

i 

96 

9 hr. 5 m. 

90 

104 

6 lb. 9 OZ. 

19 

C 

138/88 

I 

97 

8 hr. 

90 

60 

7 lb. 2 OZ. 

18 

C 

120/80 

i 

98 

3 hr. 30 m. 

90 

100 

6 lb. 2 OZ. 

23 

AV 

120/80 

i 

100 

3 hr. 30 m. 

74 

92 

6 lb. 2 OZ. 

18 

C 

114/62 

i 

100 

3 hr. 50 m. 

84 

95 

7 lb. 

21 

(1 

134/90 

1 

100 

5 hr. 30 m. 

89 

121 

7 lb. 10 OZ. 

27 

C 

138/84 

ii 

100 

2 hr. 30 m. 

90 

104 

6 lb. 9 OZ. 

23 

AV 

122/94 

i 

100 

1 hr. 10 m. 

94 

61 

6 lb. 7 OZ. 

20 

W 

138/82 

i 

100 

4 hr. 45 m. 

103 

60 

6 lb. 

19 

C 

128/62 

ii 

102 

2 hr. 10 m. 

90 

60 

6 lb. 2 OZ. 

20 

AV 

130/88 

i 

103 

2 hr. 

106 

63 

7 lb. 3 OZ. 

28 

AV 

110/80 

i 

104 

9 hr. 

SO 

73 

8 lb. 

31 

W 

120/78 

iii 

110 

4 hr. 

79 

57 

6 lb. 1 OZ. 

17 

G 

127/76 

i 

112 

9 hr. 

76 

70 

6 lb. 4 OZ. 

Average 

96.5 


80.4 

85.3 



The cases considered so far have had no medication except the vitamin K. Table 
IV sliows the results of a small series in which sodium pentobarbital was used as 
an analgesic. Of these 13 mothers only two had as liigh a protlirombin level at 
delivery as they did on entrance. The average loss was 14 points. This is in 
marked contrast to the untreated control group in which there was practically no 
variation in the prothrombin level before and after delivery. The findings in the 
newborn are still more striking. In less than half of the cases was the prothrombin 
level of the newborn as high as that of tlie mother at delivery and in 10 out of 
13 the newborn prothrombin level was lower tlian that of the mother on entrance. 
The average prothrombin level of the newborn was 75.5 per cent, compared to an 
average level of 135.2 per cent in the untreated cases, and 160.2 per cent and 166.7 
per cent of the treated cases. AVe are unable to explain this lower prothrombin 
level in the cases which had sodium pentobarbital as an analgesic. The method 
which we used for the determination of the prothrombin level measures the clot- 
ting ability of the blood, which depends upon the amount of prothrombin present 
and the rate at which it can be converted into thrombin. It seems reasonable to 
suppose that the actual amount of prothrombin in the mother and the newborn 
can hardly be diminished in so short a time, and that what happens is a disturbance 
of the rate at which the prothrombin can be converted. 


Table Nembutal Gr. 714 AATth Vitamin K 


AGE 

RACE 

BLOOD 

PRESSURE 

GRAY. 

BEFORE 

K AND 

nem- 

butal 

% 

TIME 

ELAP. 

AFTER 

K % 

CORD 

% 

WT. OF BABY 

21 

22 

20 

19 

20 
24 
IS 

AV 

AV 

C 

AV 

AV 

AV 

C 

128/82 

148/84 

98/56 

118/88 

128/84 

124/90 

146/70 

i 

i 

i 

i 

i 

V 

i 

96 

76 

143 

96 

104 

110 

84 

32 hr. 

8 hr. 

24 hr. 

12 hr. 

3 Iir. 30 m. 

2 lir. 10 m. 

1 hr. 35 m. 

51 

74 

135 

112 

157 

105 

79 

78 

44 

153 

124 

137 

105 

130 

7 lb. 4 OZ. 

7 lb. 1 OZ. 

8 lb. 1 OZ. 

6 lb. 54 OZ. 

7 lb. 7 OZ. 

9 lb. 

7 lb. 6 OZ. 

Average 

709 

101.3 


713 

101.8 

771 

110.1 
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definite depressant effect on the glycogenolytic power of tlie liver. The mechanism 
of this effect is entirely speculative and will require further investigation. I feel 
there is definite promise in this type of study, not only from the point of view of 
the effect of barbiturates on the materaal body meclianisni but also on that of the 
baby both before and after delivery. This is a study in itself and time will not 
permit a discussion of it at this time. 

DR. W. J. DIECKMANN. — Attention must be called to the excellent work done 
by the biochemists. Vitamin K has only been Icnown for several years and yet 
chemists have isolated and synthesized it. 

Dr. Fitzgerald’s data are interesting and his figures are all very exact. The 
prothrombin time and clotting time may varj’. All reports to date indicate that 
vitamin K is of no value during the labor of normal patients to shorten the clot- 
ting time of the blood in the hope of preventing post-partum hemorrhage. Suf- 
ficient evidence has accumulated to show that the baby on the fifth or sixth day 
does have a decrease in its prothrombin time. If the baby shows any evidence of 
bleeding, vitamin K should be given. If the prothrombin time is prolonged and 
if facilities are not available for its determination, vitamin K should be given 
empirically. It is especiallj- the premature baby that is likely to have a prolonged 
prothrombin time, and it maj' be found advisable to routinelj' administer vitamin 
K to these babies or to the mothers during labor. It may also be found advisable 
to administer vitamin K to the mother or to the baby where labor is long or the 
deliveiy difficult. 

DR, FITZGERALD (closing). — I wonder if the cases in which Dr. Olwin found 
a variable prothrombin time before and after labor, had had some ethylene, and 
whether that might also be a factor. 

As to Dr. Dieckmann’s question, ive made no investigation of the effect on 
babies of mothers who had either a long or a particularly difficult labor. This work 
is in progress now. We have presented a rather small series which may seem to 
show some very definite evidence that there may be an alteration in the pro- 
thrombin level of the mother and baby if treated during labor, and also that 
there is some good evidence that sedatives may lower this level. We were inter- 
ested in finding out whether we could keep this level up by administering vitamin 
K. We are studying a series to find out what happens to the prothrombin level 
of the mother and baby in long labors, also in the premature baby and the effect 
of giving vitamin K to mothers in an effort to keep the fetal prothrombin level 
up to normal. 


MORAL ASPECTS OF THERAPEUTIC ABORTION'^ 

Thomas V. Moore, M.D., Washington, D. C. 

W HEN the question is raised whether or not it is right to induce 
abortion, it implies that one may draw a conclusion one way or 
another in determining a stand on this important problem. Whenever 
a conclusion is drawn, there must be in the mind of the reasoner a 
general principle which determines what conclusion is to be deduced. 

For many years physicians have considered themselves justified m 
performing an abortion when they considered that the physical ivell- 
being of the mother would be in serious jeopardy if a pregnancy ivere 
allowed to come to term. What principle governed the conclusion to 
which this general attitude may be ascriiied ? 

The principle has thus been expressed by Hirst, in his textboolc on 
obstetrics. 

•Paper read at a svniposiuni on Abortion at the Johns Hopkins Medical Scliool, 
March 1. 1940. 
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and Eellman, L. M.: Johns Hopkins Hosp. Bull. 65: 419, 1939. (36) Kato, K., 

and Poncher, H. G.; J. A. M. A. 114: 749, 1940. 

104 S. Michigan avenue 
30 N. Michigan Avenue 


DISCUSSION 

DE. JOHN H. OLWIN.— As Dr. Hitzgerald has told you, there are at present 
three methods of measuring the prothrombin clotting activity of the blood, the 
Quick method, the bedside technique of the group at Iowa, where I feel the best work 
in this field is being done, and the two-stage method. As he mentioned, the one- 
stage method, either the Quick method or the bedside technique, measures not only 
the amount of prothrombin but the conversion activity of the prothrombin, and 
in addition the anticoagulant factors come into play. Fibrinogen and calcium vary 
little in the blood in most patients even in disease and this variation apparently 
has little effect on the clotting activity of the blood. The thromboplastic factor is 
highly variable and as yet we have no satisfactory piethod for measuring it, 
though Dr. Smith and his associates have laid the groundwork for such a test. In 
the two-stage method the plasma is first freed of fibrinogen, the prothrombin is 
converted to thrombin, and in a separate stage the thrombin is allowed to act on 
prepared beef fibrinogen. The number of units of prothrombin are estimated and 
compared to the number in normal control plasmas, thus giving the percentage of 
prothrombin in the plasma in question. 

During the last seven or eight months in connection with our obstetric depart- 
ment, we have been studying prothrombin levels of normal pregnancy. These vary 
a great deal. Some of the women have as high as 150 per cent prothrombin levels 
during normal pregnancy. Some maintain these high levels practically throughout 
the course of pregnancy up to the time of delivery. Others drop to near normal 
or below. If they are running in the high brackets, they usually stay there. Some 
may vary as much as 50 points, however. Just why this great variation we do not 
know. Some we have studied began to taper off about term. Shortly after de- 
livery, twenty-four to forty-eight hours, they begin to climb again. This may be 
on the basis of the concentration of the blood at this time. These determinations 
have been made by the two-stage method. Our studies are as j'et very incomplete. 

The two methods under discussion, the “bedside method” and the two-stage 
technique, roughly follow each other in the measure of prothrombin. Individual 
tests, however, may vai-y as much as 50 per cent. The percentage of error in the 
two-stage method is about 3 per cent. It should be borne in mind that one is 
measuring several factors, the other, so far as we can determine, only one factor. 

During the last week we have studied 3 cases in -which we have administered 
nembutal before delivery. These are certainly too few cases to draw conclusions 
on. (I have slides illustrating this study.) Two cases showed no appreciable 
change in prothrombin level following the administration of 6 gr. of nembutal. 
One case showed a drop of 18.5 per cent. Control cases receiving only ethylene 
showed a similar drop or no change at all. Our results, as you see, do not quite 
correspond to the results we have seen in the paper presented by Dr. Fitzgerald. 
In spite of that I feel the point of this paper is well taken. 

There is good evidence to indicate that prothrombin is made in the liver. Hepa- 
tectomized dogs show an immediate marked drop in prothrombin. Dogs under 
chloroform anesthesia show a rapid fall in prothrombin and the return to normal 
level is commensurate with the time required for complete liver regeneration. Pa- 
tients with toxic hepatitis, cirrhosis and acute yellow atrophy have a lowered blood 
prothrombin and respond poorly or not at all to vitamin K therapy. 

^ Hrubetz and Blackberg in the last few years have studied several series of rab- 
bits to which they administered nembutal, phenobarbital, and other barbiturates 
intraperitoneally, in order to study the effect of the drugs on the ability of the 
liver to mobilize glycogen. Normal rabbits show a marked increase in blood sugar 
after the injection of epinephrine. So far as we know the higher barbiturates, as 
nembutal, pentothal, etc., are detoxified in the liver. Phenobarbital on the other 
hand is eliminated by the kidneys. All of the barbiturates studied showed a 
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If this is the ease, one may well ask what right has the physician to 
perform the second stage of craniotomy “to avoid the painful experi- 
ence of seeing the child gasp after delivery ’ ’ ? 

If the second stage of the operation is omitted and the physician 
attempts to effect delivery Avith as little loss of cerebral substance as 
possible and does all he can to save the life of the child, he is no longer 
making a direct attempt to kill the child but in certain rare instances 
in which delhmry may be otherwise impossible, he Avill be doing all he 
possibly can do to save the lives, both of the child and of the mother. 

Can he apply Hirst ’s principle to any such emergencies and say that 
he is attempting to save one life and that, the more valuable of the 
two, instead of sacrificing both mother and fetus, if he perforates the 
infant’s skull and then makes a direct attempt to kill the child by a 
complete destruction of the cranial contents? The principle which 
seems so plausible simply does not apply, and the physician kills a 
child who might otherwise ha^m Iwed and perhaps have become a nor- 
mal human being. 

The second problem is the termination of ectopic gestation. Until 
recently, the attitude of Catholic theologians has been that eases of 
ectopic gestation must be allowed to progress until an actual hemor- 
rhage justifies intervention, lest the mother bleed to death. The prin- 
ciple has been maintained that the physician cannot lawfully kill the 
child by expulsion ivhen it is not idable, even in order to save the 
mother’s life. It has been the constant opinion of Catholic theologians 
that the extraction of a living nonviable child is a direct attack on its 
life and, therefore, contrary to sound morality. 

Some years ago Vermeersch, a famous Jesuit, Professor of Moral 
Theology at the Gregorian Unwersity in Rome, had one of his students® 
study the problem in the light of pathology, and the folloiving attitude 
was deA'-eloped. 

In normal pregnancy the placental villi groiv into the thick uterine 
mucosa, breaking into capillary blood A'^essels, and so in the tiny sur- 
rounding spaces they are bathed with maternal blood and the fetus 
absorbs oxygen and nourishment from the mother. But Avhen preg- 
nancy occurs in the Fallopian tube, the thin mucosa is no longer an 
adequate barrier and the Adlli erode large blood Amssels, so that the 
mother bleeds more or less severely into the tissues of the tube. A fatal 
termination is possible unless this bleeding is stopped. But it is ahvays 
laAiTul to stop bleeding in order to sa^e the patient’s life, even if in 
so doing the death of a fetus Avould result. Thus one might imagine 
stab wounds producing hemoiThages Avhich, if not controlled, Avould 
lead to the death of a pregnant Avoman, but of such a character that if 
the arteries are tied, the blood supply to the fetus is cut off and the 
fetus Avill die. EA'ery Catholic theologian Avould recognize the right 
and the duty of the physician to control the hemorrhage in such a 
situation, even if in so doing the death of the fetus Avould be a con- 
comitant re.sult. 

This is an example of the principle of double effect, perfectly logical 
and justifiable in itself, though at times difficult of application. It may 
thus be stated : WhencA^er tAvo effects floAV from one and the same act. 
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The induction of abortion should be undertaken as reluctantly as one would 
commit justifiable homicide. If in the course of pregnancy some disease arises as 
a direct consequence of gestation, or if a woman suffering from disease is made 
much worse by the existence of pregnancy, and if her life is distinctly endangered 
in consequence, it is not only justifiable, but it is the physician’s duty to termi- 
nate gestation, and thus to save one life, and that the more valuable of the two, 
instead of sacrificing both mother and fetus.i 

We might crystallize the general principle embodied in this state- 
ment somewhat as f ollotvs : 

Whenever the physician knows that the mother will die or her mental 
or physical health be seriously impaired if a pregnancy is allowed to go 
on to term and that he can save her life or her health by inducing an 
abortion, he has a right to kill the child in order that the mother may 
live and maintain her normal health. 

There are three classes of cases to which the principle has been applied. 

a. Those in which craniotomy has seemed to be the only possibility of saving the 
mother’s life. 

b. Cases of ectopic gestation. 

c. Those in which pregnancy has been thought to be dangerous for the mother, 
should it be allowed to go on to term. 

It is the latter problem tvith which this symposium is primarily con- 
cerned, hut for the sake of rounding out the discussion I would first 
like to dwell briefly on the operation of craniotomy and the problem 
of ectopic gestation. 

The operation of craniotomy involves two stages : 

a. Perforation of the skull. 

b. Complete destruction of the cerebral contents. In the words of De Lee, 
“the brain matter is thoroughly broken by means of a long forceps, taking special 
care to tear the tentorium and destroy the medulla, this to avoid the painful 
experience of seeing the child gasp after delivery. ’ ’2 

As I have pointed out in my Principles of Ethics,^ the second stage 
of the operation became a genei’al recommendation by reason of the 
fact that physicians from time to time were horrified by the delivery 
of a living child, in spite of the fact that much of its cerebral tissue had 
been destroyed. 

From the fact now abundantly demonstrated that adults may survive 
very extensive removals of cerebral tissue and preserve mentality prac- 
tically intact, one might well raise the question whether or not the 
child with its plastic nervous system might survive the loss of a con- 
siderable amount of cerebral tissue and still he able to develop a normal 
mental life. 

If one looks into the literature, one will find cases of survival after 
craniotomy in spite of the fact that no steps were taken to control 
hemorrhage or limit the loss of cerebral tissue to the minimum required 
to reduce the cranial circumference so that delivei’y would be possible. 
The cases are few, but it would seem that a child may later manifest 
normal mentality in spite of delivery by craniotomy and may even live 
on into adult years.* 
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It Avould seem, therefore, that one of the fundamental statements 
invohmd in the principle justifying therapeutic abortion cannot be 
made. No physician can say with certainty: If this pregnancy is not 
terminated promptly, the mother will die or her health be seriously 
impaired. On the other hand, he cannot say Avith certainty: If this 
pregnancy is terminated promptly by abortion, the mother Avill live. 

Let us noAV look again at the principle by which therapeutic abortion 
is justified. 

Whenever the physician knoAvs that the mother Avill die if a pregnancy 
is alloAved to go on to term and that he can save her life by inducing 
an abortion, he has a right to kill the child that the mother may live. 

It would appear that one must introduce instead of “knoAvs” some 
such phrase as “thinks it more likely” that the mother Avill die if 
pregnancy goes on to term, and that she may not die if she submits 
to an abortion. 

What chance has the mother of Ihdng if she submits to an abortion? 
So much here depends on her own physical condition that statistics on 
mortality in general for abortions performed on healthy women by 
skilled physicians would give no pertinent information goAmrning any 
indhadual case. Various German clinics report a mortality rate of 1.9 
to 5.4 per cent.^^ The Russian operators who perform 25 to 30 abor- 
tions a day and are operating on healthy young women have a mor- 
tality rate of about one one-hundredth of 1 per cent.^^ 

But Avhen one performs a therapeutic abortion, he operates on a 
woman who is already seriously ill, and a great deal depends on her 
actual condition. 

When, therefore, the problem of the physician’s knowledge in rela- 
tion to the outcome is looked at squarelj’’, one must admit that: 

a. The mother may die, 

b. The fundamental disease, which was considered an indication for abortion, may 
be aggravated. 13 

e. Various remote results of an undesirable character may follow. 

Thus Taussig reports on the Russian experiment : ‘ ‘ Even the most enthusiastic 
of the Russian advocates of legalized abortion are, however, appalled at the growing 
evidence of serious pelvic disturbances, endocrine dysfunctions, sterility, ectopic preg- 
nancy, and other complications following in the wake of artificial abortions. ’’n 

When confronted, therefore, Avith the problem of undertaking a thera- 
peutic abortion, the physician of our day can no longer ease his con- 
science by taking refuge behind Hirst’s principle: “It is not only 
justifiable, but it is the physician’s duty to terminate gestation and 
thus to saAm one life and that the more Amluable of the tAvo, instead of 
sacrificing both the mother and the fetus. ’ ’ 

He must euAUsage the folloAving possibilities, and perhaps make to 
the family of the iiatient some such representations as these : 

a. If the patient submits to an abortion, she may die from its eifects, but in my 
own opinion she is more likelj' to live. 

b. If she survives the abortion, the disease from which she is suffering may be 
aggravated, but I trust this will not be the case. 

c. If she recovers, there may be various remote complications, such as pelvic dis- 
orders, dysmenorrhea, sterility, etc., and future pregnancies may be complicated and 
dangerous. 
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one good and the other had, and the agent honestly intends the good 
effect, the act may be considered justifiable and the bad effect be 
looked upon as not aimed at or desired for its own sake. 

When, therefore, a physician ties or clamps the Fallopian tubes on 
either side of an ectopic fetus and intends thereby to stop a hemor- 
rhagic process which endangers the mother’s life, his act is honestly an 
attempt to stop bleeding and not an attempt to kill a child. 

Let us now turn to the problems of therapeutic abortion. If we look 
at Hirst’s principle as applied to therapeutic abortion, it involves the 
three following statements. 

I. If this pregnancy is not terminated promptly, the mother will die or her mental 
or physical health ^vill be seriously impaired. 

II. If this pregnancy is terminated promptly, the mother will live and her mental 
or physical health will be delivered from its present danger. 

III. The physician has a right to kill the child in order to save the mother’s life 
or in order to prevent serious impairment of lier mental or physical health. 

Let US postpone for a moment the discussion of the third proposition 
and turn to the first two propositions. When Hirst formulated the 
principle tve have quoted, justifying therapeutic abortions, physicians 
in general were much more confident that they could say of a tuber- 
culous mother, or one suffering from cardiac disease, or eclampsia, etc. : 
Unless this pregnancy is terminated promptly the mother will die. 

Formerly therapeutic abortions were frequently undertaken in heart 
disease, tuberculosis, and eclampsia. But at the present day we may 
say that heart disease does not in itself indicate a termination of preg- 
nancy before a viable child can be delivered. Thus, for example, Fitz- 
gerald® repoi'ts the management of 126 women with heart disease dur- 
ing 192 pregnancies without the death of a single patient in pregnancy 
or labor. 

The final conclusion of a very exhaustive study was that there is no 
evidence that tuberculosis is aggraAmted by pregnancy." 

Povassier says in regard to abortions when the mother is tuberculous that the 
value of this procedure has not been certainly demonstrated at the Baudelocque 
Clinic and that “The sacrifice of the children is certain. The benefit to the 
mother is verj’- often problematical. ’ ’8 

McNeile has pointed out that medical treatment of eclamptic patients has a 
much lower maternal mortality than the termination of pregnancy by therapeutic 
abortion.B 

As to mental cases, Chenej^ says: “There appears to be no indiAudual neurologic 
or psychiatric disorder that is an absolute indication for abortion in women suffering 
from such disorders’ ’lo and experience shows that patients with severe neurologic 
and mental diseases ma}' go through pregnancy and have healthy children. 

And SO Avith the development of ncAv methods of treatment and Atath 
the attempt made by various physicians to folloAv an expectant policy 
and treat the disease from AAdiich a pregnant Avoman might be suffering 
until a Auable child might be delivered, it has become more and more 
evident that pregnancy may go on to term in spite of serious mental 
and physical disorders of the mother, and she may suffer no detriment 
or even improve by reason of the pregnancy, and a healthy child Avill 
be born at term. 
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United States has been denied by the Supreme Coiirtd* But some 
countries have already reverted to a condition in which the will of a 
dictator can at any time decide who is to live and who must die. And 
there are those in our own country, a small minority let us hope, who 
would cast off our ancient principles of law and order and set up 
instead a regime vdiicli no longer recognizes the solid foundations of 
American liberty, but subjects the individual to the whims of a dictator. 

In these days, therefore, it becomes a supreme duty to reaffirm the 
dignity of the human person, who has a right to life, libertj^, and the 
pursuit of true happiness, of which he cannot be deprived except as a 
punishment for heinous crime of which he has been convicted by due 
process of law. 
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But, you may say, such statements are true in general. Suppose an 
individual ease with all its attending circumstances in which the physi- 
cian feels perfectly confident 

a. that a therapeutic abortion will not endanger the mother ’s life. 

b. that unless an abortion is performed and a nonviable child expelled from the 
uterus, the mother will certainly die. 

May the physician under these circumstances perform a therapeutic 
abortion in order to save the mother’s life? 

One might answer such a question by merely saying that, as a matter 
of fact, no physician can ever be certain that the mother will not die 
from a therapeutic abortion or that she will certainly die unless it is 
performed. But the question raises the problem whether or not the 
physician is ever justified in taking a human life, directly and by ex- 
plicit intention, and this problem is fundamental in the whole discussion. 
Let us turn to the consideration of this problem. 

Has any man a right to kill one man in order that another may live ? 
Suppose an observer watching two men struggling for a life preserver. 
Both sink when both have hold of it, hut it can support either alone. 
The man on shore has a rifle. Suppose he says : If I don’t shoot one, 
both will die. Therefore, it is not onlj'- justifiable but also my duty to 
kill one that the other may live. You would perhaps recoil from the 
exercise of any such duty and say to yourself : By what authority have 
I become the arbiter of life and death in human affairs? Man has a 
right and a duty to use his own life to good purpose, but no right to 
do away with himself or kill another human being. 

But one might say ; In regard to the child and the mother, the life 
of the mother is of so much more value than that of the child, and so 
the figure of the men struggling for the life preserver is not an appro- 
priate comparison. But who can look into the future and say the life 
of a child is of so much less value than that of its mother? And sup- 
pose you say that one of the men in the water was a worthless tramp 
and the other a gentleman of importance, Avould you be justified in 
shooting the tramp in order to save the life of the gentleman ? 

A physician has a clear duty to preserve human life, but by what 
principle can one demonstrate that he is the arbiter of life and death 
and can therefore decide to kill one human being in order that an- 
other may live? 

When we approach the consideration of the rights of one human be- 
ing over the life of another, we are confronted with a problem where 
the principles we may enunciate may have consequences that will soon 
extend much further than we think, and lead to results that we would 
abhor. 

Have the parents a right to say whether or not a child shall live 
and, if so, is it lawful for the physician to act as their executioner 
when tliey decide that, aU things considered, it is better for the child 
to die? 

If the parents have this right, is it also to be conceded to the state 
and, if so, under what circumstances? The modern state claims a right 
over the child higher than that of the parents, a claim which in our 
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This latter group comprised the special and specific condition in which 
we became interested. We attempted to find out how often women with 
a primary progressive tuberculosis of the lungs would show an isolated 
clinically latent tuberculosis of the endometrium. Consequently, in this 
study, we eliminated women with tuberculosis of the lungs and asso- 
ciated manifest, chronic, probably tuberculous inflammation of the 
adnexa, and have examined only women with evident progressive tu- 
berculosis of the lungs, and Avith no clinically manifest infiammatory 
process of the ovary or tube. Our material consists of 134 biopsies ob- 
tained from 125 female patients in the tuberculosis division of the Cook 
County Hospital, the entire group showing radiologic and laboratory 
evidence of active pulmonary tuberculosis. In each of these women 
endometrial strips were obtained, using the suction curet described by 
Kandall. There is no question that occasionally the amount of tissue 
obtained is so small that pathologic analysis furnishes meager informa- 
tion. Consequently, only positive findings should be accepted for final 
conclusions; negative findings have no necessary significance. How- 
ever, it may be expected that an endometrium which is active through- 
out, soft and proliferating, or which is in the process of developing mul- 
tiple tuberculous nodes, would give evidence of its physiologic or patho- 
logic characteristics even though, by suction curettage, but a small piece 
of tissue is obtained. Eock, in a recent study involving the role of endo- 
metrial biopsy in diagnosis, has found four, apparently latent, cases of 
tuberculosis of the endometrium. 

With this restriction borne in mind, then, it may prove of interest that 
we found in the 125 Avomen only tAVo cases of manifest endometrial tu- 
berculosis. The histories of these eases are as folloAVS : 

Case 1.— M. K. (Hosp. No. 360-1233, 265), a 39-year-old colored female, was 
admitted to Cook County Hospital on Jan. 12, 1939, with the complaints of malaise, 
weakness, and cough of three weeks’ duration. Slie had been in a poor state of 
health (severe secondary anemia) for the past twelve years. Present illness was 
ushered in by an upper respiratory infection characterized by marked weakness and 
expectoration of a whitish phlegm. 

Fast history was essentially negative except for tlie usual childhood diseases. The 
menarche had occurred at 13 years, every 28 to 30 days, of five days’ duration; 
flow moderate; no pain. Amenorrhea had been present from birth of her last baby 
in May, 1938 to January, 1939. Patient was a gravida v, para vi. There was one 
set of twins. Her oldest child was 17 years of age. Last menstrual period occurred 
on Jan. 2, 1939. 

Family history was essentially negative. Inventory bj’ systems likewise was nega- 
tive. 

Physical examination revealed a poorly nourished adult female. Temperature was 
101.8° P., pulse 108, and respiration 27. Lungs showed increased tactile and vocal 
fremitus on left side with decreased resonance. There were moist rales through 
entire left chest with patch of cavernous breathing posteriorly. Heart and abdomen 
were negative. Pelvic examination showed a parous introitus, and relaxed pelvic 
floor. The vulva and vagina were negative. There was a moderate cystorectocele ; 
the corpus erect and of normal size; adnexa not palpably enlarged, fixed, or tender; 
Cervix appeared normal. 

X-ray examination of the chest on Jan. 13, 1939, was diagnostic of a tuberculous 
pneumonic consolidation of the left chest; tuberculosis organisms were recovered 
from the sputum, and patient was transferred to the Tuberculosis Hospital, where 
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D uring the past year, we have studied the endometrium in a group 
of women suffering from pulmonary tuberculosis in the tuberculosis 
division of the Cook County Hospital. Our aim was to determine what, 
if any, effect a pulmonary tuberculosis has upon the endometrium. It 
appears that tuberculosis of the endometrium is almost impossible to 
diagnose clinically. One of us (W. S.) has observed that of many thou- 
sands of curettings submitted to pathologists in the course of twenty 
years, a case of tuberculous endometritis has never been sent in with 
a diagnosis of this condition made by the clinician. 

The literature is replete with ease reports of tuberculous endometritis. Daniel 
reports a case of tuberculosis of the uterine body with no adnexal involvement. 
Ferroni describes a similar case occurring- in an 18-year-old nullipara, the presenting 
complaint being metrorrhagia. Simon, Cullen, Williams, Diethelm, Heinrich, and 
Eeinhart likewise cite cases of tuberculous endometritis unassociated with adnexitis. 
Bungeler reports the appearance of an acute miliary tuberculosis following curettage 
for a tuberculous endometritis, and warns against such a procedure in these leases lest 
a similar mishap occur. Eeinhart adds that the lesion may be primary or secondary, 
the latter being the more common of the two. Histologically, they differ in that the 
primary type appears as a small, discrete, sharply-defined lesion composed almost 
exclusively of epithelioid cells, with involvement of regional lymph nodes. The 
secondary type is usually greater in area, less sharply-defined, variable in component 
elements, and does not heal readily. Dickinson is of the opinion that infection of the 
uterus takes place through the blood stream from a distant focus, through the 
lymphatics from an adjacent focus, or by direct extension. 

The general impression is confirmed that no curettings are sent to the pathologist 
with the clinical diagnosis of tuberculous endometritis. Some of these cases suggest 
a chronic adnexitis, or, even more frequently, some disturbance of the menstrual 
cycle, and in most cases the diagnosis is made only (1) after a curettage, (2) after 
examination of the removed organs, or (3) upon autopsy. While the majority of 
lesions appear in the age group of 16 to 36 (Eeinhart and Moore), Biggs has re- 
ported a case of tuberculous endometritis in a 20-month-old infant (as an exception 
to the above). 

Clinically, two groups of tuberculous endometritis may be distin- 
guished. First, the involvement associated with progressive tubercu- 
losis of the ovaries, the tubes, or both, the endometritis representing 
only an associated pathologic process of minor clinical importance. 
Second, tuberculosis of the endometrium with noimial tubes and ovaries, 
associated with and developing from a tuberculous infection of an or- 
gan outside of the pelvis, as for example, the lungs, and the mesenteric 
or hilar lymph nodes, this repre.senting an important and obviou-sly un- 
suspect ed syndrome of primaiy extragenital tuberculosis. 

•r’ro.'fontoil .It a meotins: of the Chicago Gynecological Society, April 19, 1940. 
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Past history: Slie had diphtheria when a child. Menses began at 13 years of 
age, irregular every four to six weeks, of two days’ duration, flow scanty, no pain. 
Cervical amputation for cystic hypertrophic cervix was done in 1935. Last menstrual 
period occurred on May 20, 1939. 

Family history was negative. 

Imentory hy systems was essentially negative. 

Physical examination revealed a poorly nourished adult female. Temperature 
97.2° F., pulse 84, respiration 24. Head and neck were negative. X-ray picture 
revealed infiltrative changes throughout both lungs, most pronounced in the upper 
halves, with bilateral cavitation. Eemainder of general examination was negative. 
Pelvic examination was as follows: Parous outlet with relaxed floor; slight cysto- 
rectocele ; corpus uteri in retroversion but not fixed. The adnexa were freely movable 
and normal; cervix not present (removed by operation). Sputum was positive for 
B. tiihercnlosis. “White blood count was 8,200, red blood count 3,870,000. Hemo- 
globin 70 per cent. Urine negative. Serology negative. Weight varied from 100 
to 80 pounds in course of illness. No therapy was carried out. Endometrial biopsy 
was obtained June 16, 1939. 


DISCUSSION 

It can be seen by the protocols of the above cases that the history 
and clinical findings resemble to a large extent the history and clinical 
findings of most of the cases of tubereulons endometritis gleaned fi’om 
the literature. That is, they are characterized by’’ an extreme paucity of 
leading pelvic symptoms and of clinical and laboratory findings. Both 
patients apparently had normal or almost normal menstrual cycles. They 
had no gynecologic complaints and by the same token vaginal examina- 
tion was completely negative in one case and elicited minimal findings 
in the second case. Neither of these cases had a vaginal discharge. This 
instance of two cases among 125 corresponds to an incidence of about 
1.60 per cent. This harmonizes with the figures obtained from' the 
autopsy records of the Cook County Hospital during the last ten years. 
In this period of time about 13,000 autopsies have been performed. 
Roughly, three thousand of these were done on adult women. Of this 
p'oup, 113 had pulmonary tuberculosis. In the 113 cases there were two 
instances of tuberculous endometritis without adnexitis (1.77 per cent). 
There were two cases of tuberculous adnexitis and associated tuberculous 
endometritis (1.77 per cent). There were six cases of tuberculous sal- 
pingitis (5.31 per cent), and hence four cases of tuberculous adnexitis 
without tuberculous endometritis. Among 107 cases of women witli 
tuberculosis of the lung without tuberculosis of the adnexa there were 
two cases of isolated tuberculous endometritis. There were then 1.8 ( 
per cent of cases of isolated tuberculous endometritis in the autopsy 
material as compared with 1.60 per cent in our clinical material. 

From the pathologic point of view we may use the classification whieli 
Ghon has given for the genesis of genital tuberculosis in women. Tu- 
berculosis of the endometrium, according to its localization, never is a 
primary condition. In secondary tuberculosis with (1) endogenous 
spread we must distinguish between (a) a generalization of the infection, 
with the local tuberculosis representing only a part of the generalized 
infection or (b) an isolated hematogenic focus or metastasis. The second 
type of secondary tuberculosis (2) has been called by Ghon “reinfec- 
tion, ’ ’ represented by eases of a new infection in some other organ af tci 
the organism has developed a primaiy focus in one organ. Pozzi called 
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a diagnosis of far-advanced bilateral pulmonary lesion was made. Her weight was 
84 pounds. Serology was negative, white blood count, 7,200, red blood count 
3,900,000. Hemoglobin 70 per cent. Hrine negative. Sputum persistently was 
positive. No therapy could be carried out. Endometrial biopsy was obtained Jan. 
26, 1939, and biopsy of the endocervix on Feb. 15, 1939. There were no pelvic com- 
plaints at any time. 



Pig. 1. — (Case 1.) Endometrium from suction curettage. Numerous small tubercle 
nodes, most of them with typical Langhans’ giant cells. Magnification X60. 

Pig. 2. — (Case 2.) The same section as in Fig. 1 under higher power. 



, 3. — (Case 2.) Endometrium from suction curetting. Left side, cystic 

tion^'xro^' *' caseating tubercle in the cytogenic tissue. Magniflca- 

Case 2. M. S. (Hosp. No. 360-1233, S3), a 43-year-old white female, para iii, 
gravida iii, was admitted to the tuberculosis division of Cook County Hospital on 
June 2, 1939, with complaints of cough, expectoration, weight loss, weakness, and 
dyspnea of four months’ duration. Tliis was initiated by a severe cold characterized 
>y hemoptysis over a period of several weeks, and marked weakness. 
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dently tlie authors have segregated a group of patients suffering from tuberculous 
lesions and investigated the endometrium; and from their report we assume that 
in patients without palpable adnexal swelling, we can find tuberculous lesions in 
the endometrium in about one out of fifty or sixty. A question which comes to 
my mind is ; What happened later to these 134 patients after the diagnosis had been 
made? Suppose we made a positive diagnosis of tuberculous endometritis, what are 
the results of the disease? What goes on following the discovei'y of the tuberculous 
endometritis and what is done with the patient? Does the infection spread from the 
endometrium to the adnexa or has it come from the adnexa to the endometrium? 
I do not believe that any one has much knowledge concerning these things. 

This thesis has also brought up the question. Do we as g 3 Tiecologists have a right 
to inspect these tissues? What about the other specialists and what will happen to 
the patients in our institutions? I think we will have to be cautious about going too 
far. 

DE. A. G. GABEIELIANZ. — I would like to ask if the von Pirquet test was 
used in cases of primarj’' tuberculosis of the internal genital organs? Was the diagnosis 
confirmed by operation? 

DE. WALTER SCHILLER. — The cases of so-called tuberculosis of the cervix 
were discovered by direct inspection through a speculum, and I do not know whether 
a von Pirquet test was done. 

The textbooks generally mention two types of tuberculosis of the endometrium 
only, one in which the tuberculosis of the endometrium is associated with a tubercu- 
losis of the tube and eventually of the ovary, and the second in which the tubercu- 
losis of the endometrium is part of a generalized hematogenic tuberculosis. Our 
cases deal M’ith a localized hematogenic tuberculosis of the endometrium which 
evidently did not produce local symptoms. 

DE. J. P. GREENHILL. — Dr. Galloway’s facetious remarks may lead us to be- 
lieve that the work of Dr. Lackner and his associates has only a theoretical interest 
because, even if women with active pulmonary tuberculosis have endometrial tubercu- 
losis, nothing will be done about it. It seems to me that the reverse of this question 
is important. As gynecologists, we are interested in knowing how many women 
with genital tuberculosis have pulmonary tuberculosis at the same time. 

My interest in this subject is more than academic, because many years ago I 
studied 200 cases of proved genital tuberculosis. In this series at least 25 per cent 
of the women had pulmonarj^ tuberculosis. The actual incidence of pulmonary in- 
volvement was undoubtedly higlier. 

In my series of 200 eases of genital tuberculosis, the tubes were involved in all 
the cases and the uterus in more than 70 per cent. The generally accepted impres- 
sion is that nearly all cases of tuberculous endometritis are secondarj' to tubal 
tuberculosis. As Dr. Schiller has suggested, in rare cases the tuberculous endo- 
metritis may be primary and the tubal infection secondary. 
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To make possible even a rough evaluation of the effect of paralde- 
hyde, other types of medication, such as morphine or barbiturates, 
were excluded. However, the majority of patients required an anes- 
thetic during delivery. Nitrous oxide was used in most instances, 
novocaine (local or caudal) in several cases, and chloroform in one 
case. Ether was not used, as its presence in the blood would have 
interfered with the determination of paraldehyde. 

In collecting the blood specimens a necessary precaution is to avoid 
the use of alcohol sponges in cleansing the arm. Alcohol, like ether 
and acetone, is a volatile oxidizable substance and interferes, there- 
fore, with the determination of paraldehyde. Cotton sponges moistened 
with mercury bichloride solution Avere employed instead. 



Fig-. 1. — Concentrations of paraldehyde in the blood following its administration in 
patients during labor. Dose: 30 c.c. of paraldehyde in 60 c.c. of olive oil. Tyin n?®® 
represent Individual cases. Heavy lines represent average values obtained following 
rectal and gastric (nasal tube) administration, respectively. 


PROCEDURE 

The routine procedure consisted in obtaining a specimen of blood for a blank 
determination immediately before administration of the paraldehyde, and additiona 
specimens at 1, 2, 4, S, and 16 hours after administration. O.xalate was used 
as anticoagulant. A sample of cord blood was obtained in most instances. A1 
specimens were kept in tightly stoppered vials in the refrigerator until ready for 
analysis bj’ the method of Levine and Bodansky.a 

RESULTS 

The results are represented by the two sets of curves in Fig. 1- From these 
curves it is seen that individual variations were marked, but that, in general, t ic 


CONCENTEATION OF PARALDEHYDE IN THE BLOOD FOL- 
LOWING ITS ADMINISTRATION DURING LABOR'^ 

Herman L. Gardner, M.D., Harry Levine, Ph.D., and 
]\Ieyer Bodansky, Ph.D., M.D., GAL^^5STON, Texas 
(From the Departments of Obstetrics and Gynecology and Pathological Chemistry, 
University of Texas School of Medicine, and tjie John Sealy Memorial Besearch 

Laboratory) 


P ARALDEHYDE for producing analgesia and amnesia in obstetric 
deliveries was introduced by Rosenfield and Davidolf^ in 1932. Since 
then many reports liaAm been published concerning the value of this 
drug, when given either alone or in combination with other drugs, 
such as benzyl alcohol, sodium pentobarbital, morphine, sodium amytal, 
and ether. A review of these contributions is not essential in this 
connection in view of the summary of the literature by BushnelL’ Here 
it suffices to state that paraldehyde appears to be a comparatively safe 
drug as regards both mother and fetus.®’ * However h'ypersuscepti- 
bility to the compound has been encountered, ®'' and in two known in- 
stances®- the result was fatal. 

Owing, possibly, to the relative infrequency of untoward effects, 
little attention has been given to this aspect of the problem, so that 
the use of paraldehyde is, in some respects, still empirical. Thus, we 
find no published data concerning the concentrations of paraldehyde 
in the blood folloiving its administration to subjects in labor. Such 
data may be expected to be of value in defining the concentrations re- 
quired to produce a desired degree of amnesia and analgesia and in 
indicating deviations in the metabolism of paraldehyde associated 
with certain complications, such as eclampsia and liver disease.® It is 
to be realized that the effect of a gh’-en dose of paraldehyde may be 
quite Amriable in different individuals. 

In view of these circumstances it seemed desirable to investigate the 
concentrations of paraldehyde present in the blood of parturient 
women at intervals following administration of the drug. The present 
report is based on the results in 20 patients who were given a single 
dose of 30 e.e. of paraldehyde in 60 c.e. of olive oil. In our experience 
the use of olive oil lowered the rate of absorption and assured a more 
prolonged effect. Ten of the patients received the drug by rectal in- 
jection; the others were given the paraldehyde-olive oil mixture by 
the nasal tube route. The paraldehyde was administered when the 
cervix showed a dilatation of approximately 3 cm., or more, and when 
forceful contractions were occurring at intervals of about three to five 
minutes. Patients who either expelled or vomited a portion of the 
dr^ have not been included in this report. 
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to 8.8 to 12.6 mg. per 100 c.c. In one instance the mother received nitrous oxide 
anesthesia; in the others a local anesthetic was used. No delay in respiration 
was observed in four other infants in our series, with cord blood values of 8.8 
to 11.8 mg. per 100 c.c., and who were delivered without anesthetics. Kotz and 
Kaufman^ investigated the effect of paraldehyde analgesia on the onset of respi- 
ration and found tliis to be definitely delayed. The average for 100 babies whose 
mothers received paraldehyde was 39.5 seconds, compared to an average of 9.8 
seconds for a similar group whose mothers received no analgesia. This slight 
delay in initial respiration was not considered to have any injurious effect on the 
baby (see also Colvin and Bartholomew^). 

Table I. Concentrations of Paraldehyde in Cord Blood and Maternal 

Blood at Delivery 


PATIENT 

CORD BLOOD 

MG. PER 100 C.C. 

jiaternal blood 
MG. PER 100 C.C. 

In* 

27.2 

28.8 

.In 

24.4 

25.2 

5ii 

24.1 

26.7 

Gn 

11.8 

11.0 

7n 

12.6 

12.6 

lOn 

17.8 

21.0 

Ir 

18.7 

15.6 

2r 

8.8 

12.0 

3r 

7.7 

8.3 

4r 

9.6 

14.5 

6l' 

12.3 

13.8 

7r 

14.2 

13.9 

8r 

8.8 

12.6 

Averages 

15.5 

16.6 


*n, denotes that the paraldehyde was given by nasal tube ; r, that it was given 
reotally. 


SUMMARY 

The concentration of paraldehyde in the blood was determined in 
parturient women at intervals (%, 1, 2, 4, 8, and 16 hours) following 
rectal, or oral (nasal tube) administration of 30 c.c. of paraldehyde in 
60 c.c. of olive oil. 

The highest and lowest maximum concentrations attained in 10 
patients Avho received tlie drug reetally Avere 24.4 and 11.8 mg. per 
cent, respective^. Six of these subjects experienced a period of complete 
amnesia, varying from tAvo to ten hours. 

In 10 patients AAdio received the drug orally, the highest and loAvest 
maximum concentrations AA’^ere 33.2 and 11 mg. per cent, respectively. 
The patient Avith the highest blood paraldehj^de curve experienced com- 
plete amnesia for ten hours. The patient Avith the loAvest curve experi- 
enced little or no amnesia, although her pains Avere lessened. 

All patients in Avhom the blood paraldehj’-de rose to 20 mg. per 100 
C.C., or aboA'e, and some AAdio did not attain this IcA^el, experienced a 
period of complete amnesia. 

Analyses of 13 cord blood specimens rcA'caled that at the time of 
deliA^eiy the concentration of paraldehyde in the fetal circulation ap- 
proximated that in the maternal blood. The aAmrages for the entire 
group Avere: 15.5 mg. per cent for cord blood; 16.6 mg. per cent for 
mateimal blood. 
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concentrations of blood paraldehyde were higher when the drug was given orally 
than when given rectally. A comparison of the curves representing the mean 
values (heavy lines) shows that the maximum concentrations of paraldehyde in 
the blood following rectal administration were on the average 70 to 75 per cent 
of the values obtained following oral administration. 

As shown in Fig, 1, the highest maximum level for the 10 individual curves in 
the “rectal” group was 24.4 mg. per cent. In this case the patient had complete 
amnesia for seven hours, the amnesia beginning about twenty minutes after ad- 
ministration of the paraldehyde and lasting until two hours before delivery. The 
lowest maximum level for this group was ll.S mg. per cent. In this case, the 
patient experienced no amnesia, although the pains were much relieved. 

The highest and lowest maximum concentrations obtained by the ‘ ‘ nasal tube ’ ’ 
(oral) method were 33,2 and 11.0 mg. per cent, respectively. The patient with 
the high blood paraldehyde curve experienced complete amnesia for ten hours, 
delivering five and one-half hours following administration without requiring any 
other anesthetic. On the other hand, the patient with the low paraldehyde curve 
obtained little or no amnesia, though her pains were apparently lessened. She 
delivered, under local anesthetic, five and three-fourths hours following administra- 
tion of the paraldehyde. The remaining 8 patients in this group experienced 
complete amnesia for periods varj’ing from four and one-half to eleven hours. 

Of the 10 patients who received the drug by the rectal route, 6 experienced 
a period of complete amnesia, varying from two to ten hours, the average being 
six hours. Three patients, with maximum blood paraldehyde levels of 11.8, 14.5, 
and 19.7 mg. per cent, respectivelj', experienced no amnesia. One patient with 
a maximum blood level of 17.5 mg. per cent had partial amnesia. 

No patient in either group in whom the blood paraldehyde concentration rose 
to 20 mg. per 100 c.c., or above, failed to experience a period of complete amnesia. 
However the possibility is recognized that the level of consciousness is quite variable 
and that in some individuals a higher concentration than 20 mg. may be required 
to produce amnesia. One such case has been encountered since completing the 
present series of observations. 

Where complete amnesia occurs, the onset is usually within fifteen to thirty 
minutes after the drug is given. This is of interest in view of the observation 
that the blood paraldehyde level at thirty minutes was frequently lower than later 
when the amnesia had been abolished. Almost invariably the concentration at the 
end of the period of amnesia was higher than at the beginning of amnesia. These 
relations are at present under investigation, the working hypothesis being that a 
high concentration of paraldehyde is attained in the brain soon after absorption 
of the drug begins and that this determines the onset and degree of narcosis. 
In view of the solubility of the drug in lipoids, it may be assumed that its dis- 
tribution between the blood and tissues is such that large amounts accumulate 
in organs such as the brain and liver which are rich in lipoid material. As the 
concentration in the brain diminishes, the narcotic effect disappears. 

The concentration of paraldehyde was determined in 13 specimens of cord blood. 
In two instances blood was obtained simultaneously from the mother. The results 
in these cases, cases In and 3r, are included in Table I. In the other instances, 
it was necessary to derive the values for the concentration in the maternal blood 
at the time of delivery by referring to the respective blood paraldehyde curves. 
The data thus obtained are likewise given in Table I. It will be noted that in 
the majority of instances the values for cord and maternal blood were in fairly 
close agreement. The averages for the entire group were: 15.5 mg. per cent 
for cord blood; 16.6 mg. per cent for maternal blood. 

In passing it may be noted that the three infants in our series with the highest 
cord blood paraldehyde values (24.1, 24.4, 27.2 mg. per 100 c.c.) exhibited no 
unusual symptoms; none showed the slightest degree of apnea. Delivery in these 
cases occurred without other anesthesia. Apnea was observed in three other in- 
fants (two of these were premature) in Avhom the cord blood paraldehyde amounted 
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reviewed, positive evidence for the diagnosis of genital tuberculosis could 
not be obtained in 6 instances, because no tissue was available for micro- 
scopic examination. 

Several of these patients came to us after a gynecologic operation else- 
where with the complaint of a draining sinus from an old surgical scar 
in the lower abdomen, and with a diagnosis of tuberculous peritonitis. 
Some were operated upon at our hospital, but at the time of operation, 
due to the fact that the genitalia together with a portion of the peri- 
toneal cavity were involved bj’^ some indefinite infection, only a small 
section of omentum or peritoneum was removed for biopsy, which was 
reported later by the pathologist to be tuberculosis. 

Because there is lack of definite proof by biopsy as to the existence 
of tuberculosis of the genitalia in these 6 eases, thej^ have been excluded 
from this report and onlj'’ the remaining cases, 15 in number, have been 
analyzed for presentation here. 

All of our patients were in the “childbearing age” group. Twelve of 
the 15 (80 per cent) occurred in women between the ages of 20 and 30, 
two between the ages of 31 and 35, and the remaining patient was 43 
years old. However, it is felt that the average age should be lowered 
considerably since all of the patients undoubtedly had been afflicted with 
tuberculous involvement of the genitalia before its discovery by surgical 
intervention. Many of the patients attending our outpatient depart- 
ment clinic had gynecologic complaints long prior to operation, and 
these complaints, we feel, if properly interpreted would have led to an 
earlier diagnosis. 

A history of menstrual disturbance as described by some writers was not a 
significant factor in our study. The only finding considered of some value was the 
disclosure that 6 of the series, or 40 per cent, had begun to menstruate between the 
ages of 15 and 17 years, which is somewhat later than the average. The onset of 
menses in the remaining patients was earlier, one beginning at eleven years of age. 

Four, or approximately 26.5 per cent, were sterile, although only one of these 
actually complained of sterility. Two others gave a history of one pregnancy with 
early abortion. Three of the series were single while 6 had families ranging from 
one to six Children. 

Various investigators have reported the existence of pulmonary tuberculosis in 
from 50 per cent to 90 per cent of patients with genital tuberculosis examined at 
autopsy.2 On tlie other hand, Kings n, a review of 26 cases of pelvic tuberculosis, 
points out that only 6 of his series showed evidence of pulmonary involvement and 
states that “it is clear that the extent of pulmonary involvement plays at most but a 
small part. ’ ’ This is definitely in keeping with our findings, in that 12 of the 15 
cases reported in this paper had negative chest x-rays or were considered chest-nega- 
tive clinically. Only 3 showed signs of pulmonary tuberculosis. 

Very enlightening is the fact that in not even one instance was the 
diagnosis of genital tuberculosis correctlj’^ made or even considered pre- 
operatively, the usual diagnosis being tuboovarian abscess, acute or 
chronic salpingo-oophoritis, pelvic cellulitis, appendicitis, etc. More 
important still is the disclosure that in only one case of the entire series 
was the diagnosis made bj’’ the operating surgeon visualizing the gross 
pathology, the others being diagnosed microseopicalljL 

The sjTnptoms of tuberculous involvement of the female genitalia^ I'e- 
semble closely those of chronic gonorrheal salpingitis. Pelvic examina- 
tion is of very little assistanee in differential diagnosis unless the patient 
is a virgin, in which case pelvic inflammation is a clue to the possible 



LAHMANN AND SCHWARTZ: PELVIC TUBERCULOSIS 


439 


REFERENCES 

(1) Bosenfidd, B. B., and Davidoff, B. B.: New England J. Med. 207: 366, 
1932. (2) Buslmell, L. F.: Internat. Abst. Surg. 67: 155, 1938. (3) Colvin, 
E. D., and Bartholometo, B. A.: Internal. Clin. 4: 191, 1938. (4) Kots, J., and 
Kaufman, M. S.: J. A. M. A. 113: 2035, 1939. (5) Kotz, J., Both, G. B., and 

Byon, TF. A.; J. A. M. A. 110: 2145, 1938. (6) JinJcins, J. L., and Berrod, J.: 
Bull. John Sealy Hospital and University of Texas School of Medicine 1: 27, 
1939. (7) Stiles, J. A.: Personal communication to M. B. (8) Bodanshy, M., 

JinMns, J. L., and Levine, B.: (In press.) Levine, B., Gilhert, A. J., and BodansTcy, 
M.: J. Pharmacol. & Exper. Therap. 67 : 299, 1939; Idem: Ibid. 68: July, 1940. 
(9) Levine, B,, and Bodansky, M.: J. Biol. Chem. 133: 193, 1940. 


PELVIC TUBERCULOSIS 

With a Report of a Case of Tuberculosis of the Cervix 

A. H. Lahmann, M.D., F.A.C.S., and S. F. Schwartz, M.D., 

Milwaukee, Wis. 

(From the Gynecological Service of the Milwaukee County General Bospital and 
Department of Obstetrics and Gynecology of the Marqiiette University 
School of Medicine) 

T uberculous involvement of the female genitalia, although seem- 
ingly rare, is more prevalent than is generally assumed. The in- 
creased number of articles appearing in the literature has, in recent 
years, made for a much better understanding of his subject by the pro- 
fession. However, few men have had enough individual experience with 
a sufficient number of cases to evaluate signs and symptoms as presented 
by the patient for adequate diagnosis, and treatment, which is still a 
largely controversial subject, remains a major problem. 

Due to the fact that genital tuberculosis has been estimated to con- 
stitute from 5 to 8 per cent of all pelvic inflammatory conditions, it has 
of necessity become one of the important diseases to consider in the 
differential diagnosis of any affection of the female genitalia. However 
this is usually very difficult, and may be impossible on occasion, because 
the symptoms and signs are not typical and closely resemble those of 
numerous other maladies affecting the female genitalia. 

Various investigators have found that genital tuberculosis is usually 
secondary to tuberculosis elsewhere in the body, and occurs most fre- 
quently in the years of active sex life. Also, there is a marked tendency 
for the disease to descend from the tubes to the endometrium, and it 
involves most commonly the organs in the order mentioned, namely. 
(1) tubes 90 per cent, (2) endometrium 75 per cent, (3) ovaries 30 per 
cent, (4) cervix 5.5 per cent, and vagina and vulva, 0.5 per eent.^ There 
is no tendency for the disease to spread to the urinary tract. 

material 

In the preparation of this paper, a study was made of 21 patients with 
tuberculosis involving the female genitalia. These patients were ad- 
mitted and treated at the Milwaukee County General Hospital in the 
eleven-year period from January, 1929 to January, 1940. Of the cases 
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is considered by some to be a rather hazardous proeedure because of the 
possibility of widespread dissemination of the tubereulous process fol- 
lowing the use of the euret. 

In our eases, the tubes were involved in 6 patients, the tube and 
ovary in 4, the ovary in 4, and the cervix in only one instance. This 
does not exelude the involvement of a greater number of structures, since 
in many instances the tubes, ovaries, or uteri were not removed and 
therefore not available for examination. 

Since the literature stresses such a high percentage of uterine involve- 
ment, it is significant that there was endometrial involvement in not 
even one case of our series, although 4 uteri were available for careful 
mieroseopic examination. 

Bisliops reports a case of extensive destruction of the tubes and cervix without 
involvement of the endometrium or myometrium which in this instance tends to show 
a relative resistance of the endometrium to tuberculous infection. Danforth^ men- 
tions the fact that Watson, in 1934, reported a similar case. 

Tuberculosis of the ovaries is of much less frequency’’ than that en- 
countered in the tubes or uterus. Involvement is estimated at from 15 
to 20 per cent of all cases of pelvic tuberculosis. However, involvement 
occurred in 8 of our eases, or 53.3 per cent, which demonstrated ovarian 
tuberculosis to be of far greater frequency than that occurring in the 
endometrium, and corresponds with the findings of Schmitz and 
Geiger,® who place the endometrium after the ovaries in the order of 
their frequency of occurrence. 

In only one ease (6.7 per cent) was tuberculosis of the cervix en- 
countered. 

Tuberculosis of the cervix was first described in 1831 by Raynaud, and the 
literature since has contained numerous descriptions, with many authorities®* re- 
porting isolated cases. Collinsi® in February, 1939, reported on a study of 191 Cases 
available in the literature, 16 of which he considered to be primary tuberculosis of 
the cervix. A primary tuberculosis of the cervix can be considered only when no 
other focus of tuberculosis is demonstrable in the patient, and before a case is placed 
in this category “an exhaustive autopsy should have been performed to exclude the 
presence of an earlier tuberculous lesion. ”2 

Tuberculosis of the cervix is usually associated with tuberculosis elsewhere in the 
body. Lesterii states that 4 per cent of women who have tuberculosis elsewhere in 
the body exhibit this disease of the cervix. It is usually confused with carcinoma, 
syphilis, severe erosion, gonorrhea, sarcoma, and actinomycosis, and can be diagnosed 
definitely only by microscopic examination of the four pathologic forms mentioned 
below, the first two of which are most commonly seen. It seems that this classifica- 
tion really describes the various stages of the same pathologic process.^® 

1. Vegetative, this type surrounds the entire os and consists of a large fungating 
granuloma, bright red in color, which bleeds very easily. 

2. Ulcerative type, which is the most common variety and appears as a large, 
deep, irregular, punched-out ulcer. 

3. Miliary, the cervix has the appearance of implanted miliary tuberculosis. 

4. Interstitial, the infection involves the muscle and connective tissue, is hard, 
swollen, and nodular. 

CASE REPORT 

Mrs. A. M., a 25-j*ear-old, married, white woman, gravida ii, para ii, children 5 
and 11 ^ years old, respectively, entered the Milwaukee County General Hospital on 
Feb. 2, 1939. She had been a patient in the hospital on two previous occasions, the 
first time in November, 1937, seven months after delivery of her youngest child, when 
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involvement of the genitalia wath tnberenlosis, since no other cause for 
the infection can he ascertained. The two most common complaints 
were pain in the lower abdomen confined to one or both sides, and 
vaginal discharge, usually of long standing. A record of the various 
other symptoms encountered, in their order of frequency, were weight 
loss, urinary distress, vomiting, Aveakness, cough, abdominal mass, fever 
and chills. We believe, hoivever, that tliese symptoms offer little value 
from the standpoint of differential diagnosis, since they are often en- 
countered in many other acute and chronic ailments involving the pelvis 
and abdomen. 

Eight patients of this series are alive and well, including one on Avhom 
a right salpingo-oophorectomy Avas performed in 1930 Avhen the patient 
Avas 27 years old. We AA^ere unable to contact four patients, and there- 
fore have no information as regards their present condition. The re- 
maining three are knowm to be dead; one patient aged 21, died three 
days folloAving a bilateral salpingo-oophorectomy. Another, aged 25 
years, also had a lihateral salpingo-oophorectomy folloAved by a very 
stormy postoperative course and died approximately four months later. 
The third patient, a 25-year-oId negress Avith advanced pulmonary 
tuberculosis, made an uneventful recovery folloAving a bilateral sal- 
pingectomy and left oophorectomy, but died of pulmonary tuberculosis 
six years later. 

A very high incidence of immediate postoperative complications Aims 
evident. The most distressful of these Avas draining sinuses from the 
incision, many fecal in character and of long standing. Eight patients 
developed sinuses Avhieh drained from approximately four months to 
four years. Six of the surgical incisions healed primarily. The average 
postoperative stay in the hospital Avas found to be 43.4 days. 

Pelvic tuberculosis may result from one of tlie folloAving modes of 
spread: (1) Contiguity, from the soft tissues adjoining the pelvis; 
(2) lymphogenous, usually from the abdominal cavity; (3) hematog- 
enous, from some distant focus; (4) primary, Avith direct inoculation 
by coitus. 

The tubes are most commonly involved in tuberculosis of the female genitalia. 
Glass and Cresci-* have reported an incidence of 85.5 per cent in their series of .80 
cases of genital tuberculosis at tlie Long Island College Hospital from 1923 to 1937. 

Ascending infection from some other portion of the genital tract 
rarely, if ever, occurs, the infection usually originating from a tubercu- 
lous peritonitis Avith involvement of the perisalpinx or the endosalpinx 
or both, or from some focus elsewhere in the body. The original focus 
may heal while the newly formed lesion continues to flourish. Authori- 
ties estimate that in fully one-half of the cases of tuberculosis of the 
tubes, immlvement of the endometrium has occurred. 

Stevenson and AATiarton" report tuberculous endometritis in axjproximately 85 per 
cent of a series of 402 cases of tuberculous salpingitis collected in forty-seven years 
at Johns Hopkins Pathology Laboratory. 

The supposed high incidence of involvement of the endometrium in 
tuberculous salpingitis is ver>’- important, since in patients- Avith genital 
tuberculosis, microscopic study of uterine curettings alone would yield 
a diagnosis in at least 50 per cent of the cases. However, curettement 
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The case of tuberculosis of the cervix presented here appears to be, from the 
evidence so far at hand, one of the rare instances of primary tuberculosis. No 
tuberculosis could be demonstrated elsewhere in this patient although a Careful 
search was made for a focus of infection. We feel hesitant, however, about present- 
ing this as a primary case without reservation, since there are several unexplained 
signs and symptoms which point to a possible focus of tuberculosis elsewhere in 
this patient. 

1. Unexplained hemoptysis in November, 1937. 

2. Twenty-pound weight loss in the six months prior to surgery which may have 
been due to the excessive vaginal bleeding. 

3. The pelvic adhesions which may have been on a basis other than tuberculosis. 
Careful examination failed to reveal involvement of the tube, uterus, or ovary. 

4. Increased sedimentation rate in October, 1939, eight months following surgery. 

COMMENT 

Marked differences of opinion exist as to the method of treatment of 
genital tuberculosis. Surgery is advocated by a majority of gyne- 
cologists, the treatment centering itself around two gTOups : Those ad- 
vocating conservative surgical measures, and others who insist that more 
radical treatment is the method of choice, including subtotal hysterec- 
tomy and bilateral salpingectomy, but sparing the ovaries wherever pos- 
sible. Jameson^® reports the mortality rate to be 10 per cent higher 
when conservative operations are performed, and states that the prog- 
nosis of untreated or only medically treated cases is grave. He feels 
further that, although those surgeons endeavoring to remove only dis- 
eased structures from the pelvis are following sound gynecologic pro- 
cedure, they err in that it is impossible to determine the amount of 
tuberculous involvement of the various structures macroscopically. 
When the tubes are involved, the surgeon has no alternative but to per- 
form a bilateral salpingectomy, since bilateral involvement is estimated 
in as high as 90 per cent of the cases.^'* Some authorities insist that 
tuberculous involvement of the salpinges is always bilateral. Attempts 
to spare the uterus in these cases is also considered hazardous, since 
uterine tuberculosis is estimated to exist in well over 50 per cent of the 
cases revealing tuberculous salpingitis. One or both ovaries may be 
spared if they do not appear involved, but this sliould be done with great 
caution since involvement cannot be ascertained without the aid of the 
microscope. 

King® is convinced that surgery should not be performed in the face 
of an active pulmonary tuberculosis, since the pelvic involvement is not 
as serious, and surgery may tend only to aggravate the chest condition. 
He feels that the essential part of the treatment then becomes helio- 
therapy in a sanatorium and states that this cannot be overemphasized. 

X-ray therapy, introduced by Bircher in 1908, has warm advocates^-’ 
and has been used by some with much more success than surgery. Tlie 
x-ray advocates claim that there is no contraindication to its use and 
feel that while many will be greatly benefited from surgery, there is an 
initial operative mortality rate of 7 to 8 per cent, together with a very 
high incidence of post-operative complications. 

SUMMARY 

1. This report is based on a study of 15 patients with proved pelvic 
tuberculosis, oiierated upon and treated at the Milwaukee County Gen- 
eral Hospital in the past eleven jmars. 
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she complained of intermittent radiating right lower abdominal pain which had 
occurred at intervals for five months. She also complained of menstrual irregularity 
for the past two months with almost daily bleeding for one month. 

Three days prior to admission she began vomiting a greenish purulent material. 
On the day of admission she stated she had vomited about one-half cupful of blood. 

Onset of menses occurred at 17 years, every twenty-eight days for three or four 
days. There was no menstrual disturbance up to the present illness. Family history 
was negative. 

Examination revealed a well-preserved, 148-pound, white female, not acutely ill. 
General physical examination was negative except for slight tenderness over Mc- 
Burney’s point on deep palpation. 

Vaginal examination revealed a freely movable cervix with third degree retro- 
displacement of the uterus; no adnexal masses or tenderness wmre elicited. The 
cervix was lacerated and eroded. Laboratorj^ findings w'ere negative, as was the 
x-ray picture of the chest. The patient signed a release two days after admission. 

One and one-half years after the first admission she was readmitted complaining 
of swelling and pain of five weeks’ duration in the right inguinal region and right 
labia majora. Examination other than that performed by the interne was refused. 
This revealed a moderate white discharge and a right Bartholin abscess. The cervix 
appeared hypertrophied and eroded. There W’as a tender left adnexal mass, while 
the right side was negative. The right inguinal glands were markedly enlarged, 
tender, and warm. Cervical smears were positive for gram-negative intracellular 
diplococci. White blood count was 16,800, while other laboratory findings were 
negative. She again signed a release after a one-day stay in the hospital. 

On her admission to the hospital in February, 1939, the patient complained of a 
chronic, foul-smelling, vaginal discharge present since shortly after the delivery of 
her youngest child one and one-half years before. She also complained of pain in 
the right lower abdomen for about one year. For five months she had suffered from 
a menorrhagia which had resolved itself into daily bleeding with a severe vaginal 
discharge two months later, requiring the use of two to three pads daily. She had 
lost approximately 20 pounds in the six months before this admission. 

The positive findings on physical examination were mild tenderness on deep palpa- 
tion in the right lower quadrant and some pelvic findings which revealed the uterus 
to be in third degree retrodisplacement. The size was not definitely determined but 
seemed larger and softer than normal. There was a large Cystic, somewhat tender 
mass about 9 cm. in diameter in the right adnexa. The left adnexa were negative. 

A diagnosis was made of (1) right cystic ovary, (2) third degree retrodisplace- 
ment of uterus, and (3) severe erosion of the cervix. Laboratory findings were 
negative. 

A total hysterectomy and right salpingo-oophorectomy was performed under ether 
anesthesia by one of the authors. If tuberculosis of the cervix had been suspected, 
a more suitable anesthetic would have been used and a bilateral salpingo-oophorec- 
tomy performed. 

The entire pelvis was filled with fine adhesions. The left tube and ovary were ad- 
herent to the posterior wall of the uterus, the right ovary being obliterated by a 
unilocular cyst measuring 10.5 cm. by 5 cm. in diameter. The sac was thin and 
filled with a gelatinous material. 

Microscopic examination of the cervix revealed partial destruction of the surface 
epithelium, exposing the underlying cervical glands which were in some instances 
cystic in character. The stroma showed a marked inflammatory reaction, chronic 
in character, and in one area near the surface, tubercle-like structures with the 
characteristic cellular reaction of tuberculosis could be observed without caseous 
necrosis. 

Sections through the endometrium, tubes, and ovaries showed no tuberculosis. 

The patient was discharged in good condition on the tenth day after surgery. 
She was recalled to the hospital eight months later for re-examination. At this 
tinie she had no complaints and had gained three pounds in the past month. Pelvic 
nndmgs were negative. Cystoscopic examination was negative, as was also a retro- 
grade pyelogram. No tubercle bacilli could be demonstrated in either the gastric 
contents or the urine. The sedimentation rate was rapid; 29 mm. in one hour and 62 
mm. in two hours. The chest x-ray picture was negative. 
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Since stilbestrol is tAvo to three times as active as estrone^ and seems 
to be equally as effecth’^e whether gwen by mouth or by injection/ it 
occurred to us that this drug might haA'^e a stimulating effect on endo- 
metrial regeneration. Theorizing further, it Avas felt that it might 
maintain a good uterine blood supply, lend a better tone to the 
musculature by increasing the contractability,®’ ® sensitize the myome- 
trium to oxytocics,® and in this Avay bring about a greater resistance to 
puerperal infection and hasten involution. 

After a preliminary trial Avith stilbestrol for three weeks, Ave found 
that 5 mg. doses could be tolerated with no apparent side effects ; there- 
fore, it was decided to administer the drug in this dosage to 200 con- 
secutive operative obstetric cases, for it is in this group that the highest 
incidence of morbidity occurs. Our series began Jan. 19, 1940, and 
ended April 30, 1940, covering a period of the year in AA’^hieh our mor- 
bidity level is usually at its peak. 

MATERIAL 

Each operative case, excluding cesarean section, received 5 nig. of stilbestrol 
in oil intramuscularly within the first six to tweh'e hours following delivery and 
then received 5 mg. by mouth each morning until the day of discharge which 
was usually the tenth post-partum day. The average amount of stilbestrol re- 
ceived by each patient was 50 mg. This routine was carried out on 105 patients, 
after which time our supplj’’ of stilbestrol was exhausted. Ten days later the 
second series of cases was begun and for this group the dosage was changed. 
Each patient received 10 mg. of stilbestrol each day for the first three days and 
then 5 mg. a day for the remaining time in the hospital. During the first three 
days, one-half of the dose was given intramuscularly in oil. This procedure was 
carried out on 95 patients, making a total of 200 cases studied. 

Thirty patients delivering spontaneously received diethylstilbestrol in 5 mg. 
doses daily, and in 23 of these attempts at endometrial biopsy were made, only 
one specimen being obtained from each patient. The time of biopsy varied from 
the eighth to the fourteenth post-partum day. The tissue for microscopic exami- 
nation was removed with a biopsy forceps and curette. Because of the care which 
had to be used in such procedures, the specimens obtained were unsatisfactory m 
that they contained a large amount of cervical glands, endometrial stroma, and 
debris. None of the specimens showed amounts of endometrium sufficient to 
allow definite conclusions to be drawn. It was felt that further attempts at 
biopsy should be discontinued because of the added risk of infection and perfora- 
tion of the uterus to the patient. 

In the group of 200 cases studied, the following operative procedures were car- 
ried out at the time of delivery : 


Episiotomy 194 

Low forceps 189 

Mid forceps 4 

Breech extraction 5 

Occiput posterior rotated with forceps 6 

Occiput posterior rotated manually 2 

Occiput transverse rotated with forceps 9 

Occiput transverse rotated manually 6 

Manual removal of placenta 2 


Caudal block anesthesia was used in 178 of the 200 patients delivered. Gas 
oxygen or gas-oxygen-ether was used in the remainder. 

Our usual post-partum technique was carried out on all patients. ^ Follon ing 
delivery of the placenta, each patient received one ampoule of pitocin {h c. • 
and if bleeding was excessive, ergonoA'ine, ampoule 1, was given intraA enous . • 
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2. Significant facts brought out by this study are: (a) Generally all 
patients alfiicted with genital tuberculosis fall into the “childbearing 
age” group with 80 per cent ranging between 20 and 30 years of age. 
(b) Pulmonary involvement was encoitntered in only 20 per cent of our 
eases, (e) Postoperative complications were high with an average post- 
operative hospital stay of 43.4 days, (d) Uterine taberculosis was not 
encountered in any of our cases. 

3. Differential diagnosis remains a major problem with 100 per cent 
incorrect preoperative diagnosis in our eases. 

4. A ease of cervical tuberculosis (probably primary) is presented. 
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A CLINICAL STUDY OF THE EFFECTS OF 
DIETHYLSTILBESTEOL ON PUERPERAL WOMEN 

H. F. CoNNALLY, Jr., M.D., D. I. Dann, M.D., J. M. Reese, M.D., and 
L. H. Douglass, M.D., Baltimore, Md. 

(From the Obstetrical Service of the Baltimore City Hospitals) 


S INCE the reports by Dodds,” ^ in 1938, diethylstilbestrol has been 
used experimentally by numerous workers and various results have 
been obtained and reported. Most of the literature deals with the 
estrogenic activity of this drug in relation to menopausal symptoms 
and eases of primary and secondary amenorrhea. To our knowledge 
stilbestrol has been administered to only a few post-partum patients 
and the reports made with reference to tolerance and the effect of this 
synthetic estrogen on lactation.®*® 


Our experiment began with the idea of determinmg what effects if 
any, diethylstilbestrol would exhibit on the puerperal uterus, since 
urinary estrogen levels are normally low following the third stage of 
labor also to determine any alteration in the process of endometrial 
regeneration. In addition, we became interested in noting whether or 
not such changes would affect the incidence of puerperal endometritis. 


In 1931 Williams, J. W.,7 studied a large number of puerperal uteri and was 
able to sliow “that from about the fourteenth day onward, the uterine cavity 
outside of the placental site is completely lined by epithelium although several 
more days elapse before the endometrium can be regarded as fullv restored “ 

appeared to be required for the disappear- 
ance 01 the placental site. ^ ^ 
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SUMMARY 

Diethylstilbestrol was administered to 200 puerperal women in an 
attempt to show the effects of estrogens on the post-partum uterus with 
special reference to endometrial regeneration. Due to unforeseen diffi- 
culties, our primary ohjecthm could not be reached, but certain inter- 
esting clinical observations were noted and considered worthwhile 
reporting. 

CONCLUSIONS 

1. In this group of women no ease under observation showed any 
single toxic side effect, even though the drug was pushed to more than 
the usual therapeutic dose. 

2. From clinical observation only, these uteri sensitized by the drug 
apparently responded more readily to oxytocies than those in the con- 
trol group. 

3. Lactation was apparently suppressed in 70.5 per cent of the cases' 
observed. However, in the dosage used complete inhibition was not 
noted, although the onset of lactation was delayed longer than in the 
control group. No incidence of engorged or painful breasts was noted 
in the treated group. 

4. Clinically, the flow of lochia was not materially changed. 

5. Stilbestrol apparently had no immediate effect on early involution 
of the puerperal uterus; however, pelvic examinations on about the 
twenty-first post-partum day revealed a more rapid involution than 
occurred in the control group. 

6. Whatever the effects of stilbestrol on the parturient uterus may 
be, it was noted from the clinical standpoint that our morbidity iu 
treated patients was materially affected, being 4 per cent as against a 
total morbidity of 12.8 per cent for the year 1939. Since our series 
included only operative cases, it would be supposed that the morbidity 
rate would be higher than the 12.8 per cent figure for 1939, which in- 
cluded normal as well as operative deliveries. 

7. At this time we cannot advocate the routine use of diethylstil- 
bestrol ill the prophylactic therapy of puerperal endometritis; however, 
Ave hope that further iiiA^estigations on this subject Avill be carried out. 

Biopsy specimens were prepared and examined by the University of Maryland De- 
pai tment of Pathology. . 

The diethylstilbestrol used in this experiment was supplied by Abbott Laboratories. 
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Routinely, each patient received 0.2 mg. of ergonovine by mouth every four hours 
for 6 doses. This was repeated in the majority of cases on the third post-partum 
day. 

RESULTS 


Toxic Effects of the Drug. — Of the 200 patients receiving stilbestrol, not a single 
side effect was noted that could be attributed to the drug. One patient developed 
a generalized urticarial rash on the seventh post-partum day, but this was most 
probably due to a barbiturate she received the night before, since she gave a his- 
tory of previous attacks. 

As already noted by Greenhill,® puerperal women apparently have a "special 
tolerance to the drug. ’ ’ The fact that they were kept in bed may have influenced 
somewhat the toxic effects. However, if the toxic action of stilbestrol is central, 
we should have witnessed a higher incidence of toxic sj’^mptoms. 

Sensitisation of the Uterus to Oxytocics. — ^For the first four days post partum, 
it was observed that the uterus responded better than usual to oxytocics. This 
was purely a clinical observation and was not supported by experimental data. 

Lactation. — Lactation was suppressed in 70.5 per cent, or 141, of the 200 cases 
reported here. With the dosage used we did not succeed in completely inhibiting 
lactation in a single incidence, although its onset was delayed to about the fifth 
or sixth day. It was interesting to note that none of the patients complained of 
engorged or otherwise painful breasts. 

Lochia. — ^The flow of lochia did not seem to be changed in any way except that 
there was an increased flow in the seven eases of puerperal endometritis. 

Post-partum Examination at Time of Discharge. — The vaginal mucosa was con- 
spicuously pale and appeared to have shrunk somewhat as contrasted to the con- 
gested friable mucosa of the untreated cases. The cervix except for its mucosal 
surface showed no changes grossly. Of the 200 patients examined, 172, or 86 per 
cent, showed normally involuting uteri. Twenty-eight, or 14 per cent, of the 
patients showed enlargement of the uterus and were classified as subinvoluted. 
Five of these patients returned within two weeks after discharge and showed well 
involuted uteri. No treatment had been advocated or followed in these cases. 

Effects Observed Clinically on Morbidity. — The total number of patients having 
a temperature elevation to 100.4° F. or more at any time during the puerperium, 
excluding the first twenty-four hours immediately post-delivery, was 26, or 13 per 
cent, of the cases. The total number showing a single elevation to 100.4° F. or 
more was 16, or 8 per cent, of the cases. There were two cases or 1 per cent of 
the total that had two or more elevations to 100.4° F. or higher within a single 
twenty-four-hour period not classified as morbid. 


For our morbidity standard, the first twenty-four hours post partum were ex- 
cluded. After that, any patient who had two or more elevations to 100.4° F. or 
above on any two twenty-four-hour periods was classified as morbid. Tempera- 
tures were recorded every four hours. 

On the basis of the above standard, 8 cases or 4 per cent of the 200 cases studied 
were morbid. One of these patients had pyelitis and 7 had puerperal endo- 
metritis. The corrected morbidity rate was 3.5 per cent. These figures are con- 
siderably lower than any obtained in this clinic previously. The total morbidity 
for 193 patients delivered by operative procedures between Oct. 1, 1939 and Dec 
31, 1939, receiving only the routine post-partum care, was 16.6 per cent. The 
total morbidity of the clinic during the same period last year Jan 1 1939 to 
April 1, 1939, was 13.65 per cent, including all cases. ’ 


The results we obtained in our series affected the total morbidity of the clinic 
as follows: Total morbidity from Jan. 1, 1940 to April 1, 1940, 9.7 per cent. 
Operative morbidity during the same period, including 196 low forceps 5 mid- 
forceps, and 21 breech extractions, 10.04 per cent. ’ 

To date, 20 per cent of the patients treated have been examined on or about 
the twenty-first post-partum day. In all cases the uterus was well involuted and 
approaching normal size. Lactation seemed to return in those patients who con- 
tinued nursing their babies after the stilbestrol was discontinued. There were no 
complaints concerning the breasts. All patients reported a slight bloody discharae 
for one day to two weeks after leaving the hospital. This does not seem to varv 
irom the usual post-partum course. ^ 
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eighth, ninth, and tenth lunar months. Mothers are available for ob- 
servations either once each day or once each week, and the fetal heart 
is recorded at each of these instances over one or more five-miniite 
periods. We have aeciimiilated, therefore, many thousands of min- 
utes of heart records. The methods of recording have been described 
elsewhere.^® Prom this material we have selected all records taken 
under conditions of no known stimulation to either mother or fetus, to 
determine the frequency with which rates of 160 and above, and 120 
and below, are to be found during these normal pregnancies before 
labor had begun. We have available 18,517 half-minute samples of 
such “normal” fetal heart rate. Eighty per cent of these ivere col- 
lected during the ninth and tenth months of pregnancy. To us it seems 
very doubtful whether fetal heart rates which occur normally during 
the ninth and tenth lunar months can be considered evidences of fetal 
distress during labor. 

Table I shows the number of fetuses whose heart rate was 160 or above during 
one or more of the sampling periods. It also shows the total number and percentage 
of half-minute rates which were above this figure. The distribution of rapid rates 
varies tremendously. Eapid rates are sometimes maintained for a number of con- 
secutive half-minute periods. In other instances the rate rises from 130 or 140 
beats per minute to 170 or more and returns within a minute. Wide and rapid 
fluctuations without apparent cause other than bodily activity are common. Table 
II shows the same type of data for rates which dropped below 120. As indicated by 
the table, rates below 120 before labor are rare. 


Table I. Number and Percentage op Fetuses and Heart Bate Samples 
Showing Bates op ICO and Above 


MONTHS 

TOTAL 

CASES 

CASES WITH 
RATES 1 OR 
MORE TIMES 
ABOVE 160 

% 

TOTAL % 
MINUTE 

SAMPLES OF 

HEART RATE 

NO. OP 
SAMPLES 
ABOVE 160 

% 

10 

50 

39 

78 

8963 

539 

6.2 

9 

46 

33 

72 

5303 

441 

8.3 

8 

41 

21 

51 

2787 

136 

4.9 

7 

22 

10 

45 

991 

91 

9.1 

6 

10 

7 

70 

484 

84 

17.3 


Table II. Number and Percentage op Fetuses and Heart Bate Samples 
Showing Bates Below 120 


MONTHS 

TOTAL 

CASES 

CASES WITH 
RATES 1 OR 
MORE TIMES 
BELOW 120 

% 

TOTAL % 
MINUTE 

SAMPLES OF 
HEART RATE 

NO. OF 
SAMPLES 
BELOW 120 

% 

10 

50 

14 

28 




9 

46 

8 

17 




8 

41 

4 

10 




7 

22 

1 

4 




6 

10 

0 

0 


1 0 1 

0 


Fig. 1 shows the incidence of half -minute heart rates which exceed ICO beats 
per minute for all cases and all months of pregnancy. It gives no indication of 
the degree to which the 160 beat rate was exceeded, but shows the frequency with 
which excessive rates occurred in the group. This histogram indicates that for 
SI. 2 per cent of the group some samples exceeding 160 would be expected in 





























NORMAL VARIATIONS OP FETAL HEART RATE DURING 

PREGNANCY 

Lester Warren Sontag, M.D., and Helen Newbery, M.A., 
Yellow Springs, Ohio 

(From ilie Savmel S. Fels Fcseareh Institute, Antioch College) 

O F THE limited mimlier of criteria which are available for judg- 
ing the state of well-being of the fetus during pregnancy and 
labor, the rate and variations of rate of the fetal heart are usually con- 
sidered among the most important. There are two reasons for the 
stress laid upon fetal heart rate as an indicator of the condition of the 
fetus. Perhaps the first reason is that it is one of the few physiologic 
phenomena of the fetus which may be observed accurately and at will. 
Second is the fact that fetal distress in the form of anoxemia is widely 
believed to manifest itself earliest through a change in cardiac rate. 
We do not mean to imply that asphyxia is considered the only cause of 
abnormal deviation in heart rate. Leff* has advanced the theory that 
marked slowing of the fetal heart is the result of an overdistention of 
the fetal circulation from squeezing out of the blood from the placenta 
in prolonged labor. 

There is not clear agreement as to what constitutes an abnormal 
heart rate. 

The figure frequently found in American textbooks (Curtis, 2 Williams,^ etc.) is 
above 160 or below 100. Many authors consider that lieart rates above or below 
these figures imply fetal distress and are usuallj’’ an indication for operative inter- 
ference. Bartholomew-! states that, while a rate of 160 or above is considered 
dangerous, he does not find it so. He believes, on the other hand, that a rate 
below 120 is a signal of distress, indicating asphyxia. Eichardson^ considers that 
a fetal heart rate of 150 to 160 in ablatio placentae indicates one-fourth separation 
of the placenta and from 170 to 190, one-half separation of the placenta. Sachss 
fixes the normal range of fetal heart rate at from 132 to 144. He considers that 
figures below 100 and above 160 are not without physiologic “consequences.” 
While he states that rates above 160 are abnormal the.y are not in themselves indica- 
tion for forceps delivery. He believes that wide fluctuation indicates danger. 
Willibaldr believes that slow fetal heart rates during labor are more commonly 
due to pressure exerted on the head than to interference wdth fetal maternal 
gaseous interchange. Eechs says that the fetal heart rate is not changed either 
by oxygen deficit or excess carbon dioxide in the fetal blood. Bartrams con- 
cluded that it was impossible to determine the e.xact causes of changes in fetal 
heart rate during labor. In some of his eases, slowing of heart rate to 100 or 
below for an hour was harmless. In other cases, irregularities for a much shorter 
time w-ere followed by death. 

At the Samuel S. Fels Research Institute we have had under observa- 
tion during the last half of pregnancy some 200 women. Of these, 63 
have been available for repeated observations on fetal heart rate. 
We have, therefore, been able to accumulate from these 63 women a 
large amount of data on fetal heai-t rate during the sixth, seventh, 
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every 100 saaiples studied. For 46.9 per cent of the group live or more extreme 
samples would be expected in every 100, for 29.7 per cent of the group, 10 or more 
in every 100, and so on. Fig. 2 presents means, standard deviations and extremes 
for the total number of heart rate samples studied in each month of pregnancy. 
The extremes of our ^'normal” samples ranged all the way from 105 to 200 beats 
per minute. We found no instances where the rate dropped below 100 for a 
period of one-half minute or more. Short periods of verj- slow rate, lasting only 
a few seconds, occur not infrequentlj'. Tlie^y are of too short duration, however, 
to be apparent in a half-minute sample. 

It should be emphasized here that all of these fetal heart rates were 
taken before the onset of labor. In those instances in which the rate 
has arisen above 160 or dropped below 120, there can be no question, 
therefore, of obstetric emergency, nor is there any reason to suspect 
anything abnormal about the selection of the cases. Mothers who 
volunteered for this study did so as a part of their participation in the 
general program of the Fels Research Institute and in no instance be- 
cause of illness or suspicion of fetal abnormalit 3 L Heart rates which 
in this group have been found to be bejmnd what are commonly defined 
as normal limits have been bej'-ond these limits without the existence 
of pathologic labor factors. 


SUJIMARY 

The anal.ysis of 18,517 half-minute samples of fetal heart rate on 
63 normal fetuses ranging throughout the last five lunar months of 
pregnancy shows that rates of 160 or more beats per minute are com- 
mon. Rates below 120 beats per minute are, on the other hand, un- 
usual. Rates below 100 were not found in our group. Marked fluctua- 
tion in rate is frequentlj’- found. 

CONCLUSIONS 

Increase in fetal heart rate above 160 per minute occurs so fre- 
quently during the two months preceding labor that occurrence dur- 
ing labor seems little justification for assuming fetal distress. Marked 
fluctuations in rate are common during the last two months of preg- 
nancy^ in normal fetuses. Since rates below 100 Avere not found in our 
group, it seems justifiable to conclude that low rates are as a rule the 
direct result of the effects of labor. High rates occur normally during 
the latter months of pregnancy and should be interpreted with caution 
when found during labor. 
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Fig. 1 . — This histogram shows the Incidence of half-minute heart rate samples in 
our 63 cases which exceeded 160 beats per minute any time during the last five lunar 
months of pregnancy. 

AGE CHANGES IN FETAL HEART RATE 
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ranged from 105 to 200 beats per mtaute? pregnancy. The extremes 
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under direct vision, and blood-tinged amniotic fluid escaped. No analgesia vas 
given other than the open drop ether, and after a strong labor of six and one-half 
hours, a spontaneous delivery occurred (March 17, 1938). The infant (male) 
weighed 3,070 Gm., did not require resuscitation, and appeared to be in good 
condition. 

Three hours after birth bright bleeding was observed from the penis and mouth 
of the child and a bloody dejection took place. Petechiae were seen in the skin 
of the buttocks. The red cell count was 3,500,000, white cell count 41,500, 
and two nucleated red cells were counted per 100 white cells. The bleeding time 
was 60 minutes, and the clotting time was 10 minutes. The child was cyanotic 
at times. A transfusion of 60 c.e. of blood was given. The child died four hours 
later, or thirteen hours after birth. A blood culture was negative after five days 
of incubation, and the Wassermann reaction was 4-plus. Autopsy was permitted, 
and the positive findings included slight subarachnoid hemorrhage, petechiae and 
hemorrhages into the lungs, thymus, epicardium, m 3 -ocardium, and scalp. No 
evidence of syphilis was found in the liver, and the epiphj^seal line of the femur 
was normal. The placenta weighed 530 Gm., and careful inspection of the mem- 
branes and fetal surface failed to reveal vascular lesions that might produce the 
bloody amniotic fluid. On histologic section no evidence of syphilis was apparent. 
The death was attributed to hemorrhagic disease of the newborn. 

Case 2. — The mother, a 28 - 3 'ear-old, para 5-0-0-4, negro, had a 1-plus Wasser- 
mann reaction.. She had stigmas of congenital S 3 'philis, including eighth nerve 
deafness and Hutchinsonian teeth. She was given 2.25 Gm. of neoarsphenamine, 
1.1 Gm. of arsphenamine, and 0.6 Gm. of bismuth during the antenatal course. 
A secondary anemia developed (the hemoglobin was 58 per cent, with a packed 
cell volume of 28 per cent), which responded to treatment. In addition a T 3 T)e V 
pneumococcus lobar pneumonia developed in the seventh month of gestation for 
which 440,000 units of horse serum were administered. The weight remained 
stationary after the pneumonia, and there was no sign of toxemia of pregnancy. 
Labor occurred spontaueousl 3 ’’ in the fort 3 ’’-first week of gestation and continued 
without analgesia. The deliver 3 '- (Feb. 13, 1939) was also spontaneous, after a 
hard type of labor with a total duration of only three liours and twenty-three 
minutes of which only eight minutes was spent in the second stage. At this time 
the membranes were observed to rupture with a gush of blood-stained fluid, more 
of which was noted immediately after the birth of the bab 3 ’'. The placenta 
weighed 750 Gm., and careful examination of the fetal surface and of the mem- 
branes failed to disclose any source for the blood in the amniotic fluid. Histologic 
section failed to reveal any evidence of S 3 q)hilis. 

The infant (female) weighed 3,780 Gm., and required simple resuscitation. 
Bleeding began three hours after birth, and was observed from the mouth and 
also as a copious bloody stool. The red cell count was 4,200,000, hemoglobin 69 
per cent (16 Gm.), white cell count was 26,100, with 17 normoblasts per 100 white 
cells in the smear. The bleeding time was two and one-half minutes, and the 
clotting time was nine minutes. Three transfusions were given (total 155 c.c.) 
with cessation of the bleeding. The neonatal course was complicated b 3 ' a mild 
gastrointestinal upset, but the infant was ultimatel 3 ^ discharged as well. The 
Kline and Wassermann reactions were both negative on the infant's blood. 

Case 3. — The mother was a 22 - 3 -ear-old white primigravida, with a negative 
Wassermann reaction. Her antepartum course was complicated by slight vaginal 
bleeding in the twenty-seventh week of gestation. Examination at that time 
revealed a uterus of normal development, relaxed, and the cervix was tightl 3 ' 
closed and presented a large erosion which bled easily, to which the bleeding was 
attributed. There was no evidence of toxemia. The pregnanc 3 - continued without 
further bleeding until the thirt 3 ’-sixth week of gestation when labor began spon- 
taneousU-. The patient was admitted to the hospital having ver 3 - strong contrac- 
tions lasting up to two minutes, the uterus relaxed poorl 3 -, and the cer^-ix was 
almost fully dilated. A considerable bloody show was e^udent but was considere 
no more than ordinary-. The patient delivered (Ma 3 ' 14, 1939) soon after admission 
and after a total labor of five hours, no analgesia having been given. The mens- 



INTRAUTEEINE ONSET OP HEMORRHAGIC DISEASE 
OP THE NEWBORN 

Carl T. Javert, M.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, New York Hospital and 
Cornell University Medical College) 

H emorrhagic disease of the newborn is generally believed to 
have its onset from the second to the sixth day of life, as shown 
by the reports of Diamond, Salomonsen, and others. In a recent paper,"* 
I stated that the clinical evidence of bleeding occurred on the first day 
in over one-third of my eases. This observation stimulated the con- 
clusion that the disease runs part of its course in utero, and that ante- 
natal and intranatal factors are contributory. I called attention to 
the higher incidence of antepartum complications of pregnancy, namelj^ 
anemia, toxemia, and treated syphilis, in the mothers of .these infants. 
It was observed further that labor was often prolonged, or if short, 
that the uterine contractions were unusually strong. Each contraction 
of the uterus expresses blood from the placenta into both the arterial 
and venous portions of the fetal circulation ; the patent ductus venosus, 
ductus arteriosus, and foramen ovale permit the increased pressure to 
be distributed to all parts of the body of the infant. This results in 
separation of the endothelial cells of the capillaries and probably ex- 
plains the development of peteehiae and ecchymoses in the internal 
organs and soft tissues in a varying degree. This may occur even after 
a normal labor. These hemorrhages may be regarded as physiologic 
and probably become pathologic when the coagulation mechanism is 
deranged. On the basis of this evidence I concluded that “abnormal 
clotting factors do not produce hemorrhages per se, but rather allow 
bleeding precipitated by the forces of labor to continue. ’ ’ 

The development of bleeding from the fetus Avhile still in utero was 
observed recently in three cases of hemorrhagic disease, two of Avhieh 
Avere associated Avith bloody amniotic fluid, and in the third ease, intra- 
plaeental and retroplacental hematomas Avere obserAmd. In each in- 
stance labor Avas short but severe, Avith long hard uterine contractions. 

Case 1. — This negro mother was a 37-year-old primigravida, with a 4-plus AA^as- 
sermann discovered during pregnancy, for which she was given 3.3 Gm. of neo- 
arsphenamine and 0.2 Gm. of bismuth during the antenatal course. A moderately 
severe pre-eclamptic to.xemia developed, with rise in blood pressure to 165/110 mm. 
albuminuria, and a uric acid content of 10.8 mg. per 100 c.c. The patient did not 
respond to the usual measures, including intravenous glucose, and developed 
epigastric distress with nausea and vomiting. The weight during pregnancy had 
not increased appreciably. In the tliirts'-eighth week of gestation a medical induc- 
tion of labor was done, with castor oil, quinine and nasal pituitrin, because of 
the to.xemia. It was successful. The contractions became so severe that the nasal 
pituitrin was discontinued after the second dose. Ultimatel 5 ^ open drop ether was 
necessary during contractions in order to secure proper relaxation of the uterus 
although at no time was the fetal heart irregular. Tlie membranes presented at 
the introitus when the cervix was 8 cm. dilated, and were ruptured artificially 
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disease. It seems plausible to consider the hematomas in the placenta 
as of fetal origin probably deAmloping on the basis of Ioav prothrombin 
concentration in the infant. While no prothrombin determinations 
Avere done on Cases 1 and 2 , it may be possible that they A\mre also very 
loAv, since the mothers of both infants had reeeiAmd antisyphilitic 
therapy AAdiieh may haAm had an effect on prothrombin formation in 
these infants. 

The recent Avork of Shettles and Heilman on the administration of 
sjmthetic vitamin K to mothers in the last month of pregnancy and 
during labor shoAved that the leAml in the infant could be raised 3 
times the usual level. Waddell and Guerry haAm giAmn it to the infant 
after deliAmry and haAm raised the prothrombin leAml. The prophylactic 
use of vitamin K therapy in mothers and their infants Avith prolonged 
labors, short severe labors, toxemia of pregnancy, treated syphilis, may 
loAver the incidence of hemorrhagic disease, and (nontraumatic) intra- 
cranial hemorrhage. 

CONCLUSION 

Three cases of hemorrhagic disease AAdiich developed the first eA’i- 
denee of bleeding in utero Avere presented. Tavo patients had bloody 
amniotic fluid, and the third patient had intraplacental and retro- 
placental hematomas, Avith a prothrombin concentration of only 13 per 
cent of the adult normal, Avhile the mother’s concentration aa^s normal. 
The loAV prothrombin concentration in the infants may be the precipi- 
tating factor in eases of premature separation of the placenta. The 
probable role of labor in producing hemorrhages and of a deranged 
clotting mechanism in permitting these to continue Avas mentioned. 
The reduction in prothrombin concentration in infants folloAAung ma- 
ternal antisj'^philitie therapy Avas postulated. 
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ured blood loss in the third stage was 200 c.c. The placenta weighed 515 Gm. 
The maternal surface had six definite hematomas of varying depth and size, the 
largest measuring 5 by 2 by 2 cm. The margins of these showed definite organi- 
zation and contained old tarry blood, and in others more recent clotted blood. On 
histologic section very definite hematomas were recognized. 

The infant (male) weighed 1,980 Gm., and required resuscitation with carbon- 
dioxide-oxygen mixture. He had repeated cyanotic spells and soon began to bleed 
from the cord, nose, and mouth, and there was evidence of slight left facial paralysis. 
Death occurred four hours after birth, and just before transfusion was to be 
given. The Kline reaction was negative, the blood culture was negative, and 
spinal puncture yielded a slightly zanthroehromatic fluid which contained a few 
red cells. An autopsy was not permitted. Clinically, the cause of death was 
attributed to hemorrhagic disease and intracranial hemorrhage. Blood was taken 
at the time of delivery from the mother and from the cord blood of the placenta 
for prothrombin determinations. The mother had a packed cell volume of 31 per 
cent, and her prothrombin concentration was 83 per cent of normal; the infant 
had a packed cell volume of 49 per cent, and had a prothrombin level of 13 per 
cent of the adult normal. (Titration method of Warner, Brinkhous, and Smith 
was used.)* 

DISCUSSION AND SUMMARY 


In the 3 cases of hemorrhagic disease presented, clinical evidence of 
bleeding was apparent several hours after birth (first day of life). In 
each instance labor was severe and of short duration. The develop- 
ment of bleeding from the fetus while still in utero was evidenced by 
bloody amniotie fluid when the membranes ruptured in 2 cases, and by 
old and recent retroplaeental hematomas in the third case. In the 
latter ease the view is taken that these hemorrhages were probably of 
fetal rather than maternal origin, since the placenta is a fetal organ. 
These findings support the original observations of the author regard- 
ing the intrauterine course of hemorrhagic disease and suggest that 
the bleeding is probably precipitated by the forces of labor. Such 
physiologic bleeding becomes pathologic and continues because of a 
deranged clotting mechanism. This point receives further substantia- 
tion by a review of over 700 infants delivered by cesarean section in 
this Clinic; only one child so delivered had the disease, and it had ex- 
perienced a labor of sixty hours before delivery. However, the ease 
reported recently by Brinkhous, Smith and Warner had been delivered 
by cesarean section, which at first seems to discount this finding, but 
their patient also had a severe toxemia for which reason the cesarean 
section was performed. 

The prothrombin concentration in the newborn infant has been studied 
by many investigators including Quick and Grossman, Brinkhous, Smith 
and Warner, Shettles, Delfs and Heilman, Kugelmass, Waddell and 
Guerry. Javert and Moore have had the opportunity of recording 
blood plasma prothrombin determinations in 20 parturient women at 
term and in the cord blood of their infants. The average concentration 
was 23 per cent, using the method of Warner, Brinkhous, and Smith, 
which is in agreement with 26 per cent obtained by Brinkhous, Smith 
and Warner. The low concentration of 13 per cent or half' of the 
nonnal newborn level in Case 3 seems doubly significant since the 
child d eveloped retroplaeental hemorrhages as well as hemorrhagic 
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EXPERIMENTAL WORK AND DISCUSSION 


Four eases are presented, one of whieh was studied for over three 
months. All patients were multiparas having a history of either failing 
or no milk supply with previous babies. In the first three eases the 
patients were allowed the regular hospital ration. In addition 1 Gm. 
eaeh of eystine, glyeine and glutamic aeid was given with breakfast, 
2 Gm. of eaeh of the amino aeids with dinner, and 2 Gm. with supper, 
making a total of 5 Gm. eaeh per day. This eombination of amino 
aeids was used in order to allow the body material to manufaeture 
glutathione. The suggestion came from the work of Daggs and 
Tomboulian.^^ It is not advisable to give too large a dose of cystine 
for fear of damaging the kidney (Curtis and others^®). A diet high in 
the B vitamins, however, protects against this damage to a great extent 
(HartwelP®). None of these cases showed any sign of kidney disturb- 
ance even though one of the subjects had a moderate albuminuria be- 
fore delivery. The amino aeids were either sprinkled on the food or 
given in lemonade. All patients were cooperative and in favor of the 
experiment. The milk production was obtained by weighing the baby 
before and after nursing. Nursing was followed by pumping the 
breasts in the third ease. Observations were made until the time of 
leaving the hospital. No means were available in these three cases for 
collecting data after that time. The results of the first three cases are 
shown in Fig. 1. 


The patient in Case 1 showed no signs of milk secretion until the eleventh day. 
Just before leaving the hospital an additional 28 Gm. were obtained by breast 
pump (shown by the shaded area in the chart). 

The patient in Case 2 was seen on the evening of the sixth day post partum, 
having shown no milk secretion. The amino acid feeding was started at breakfast 
the next morning. At 2 o’clock that afternoon 50 Gm. of milk were obtained by 
the infant from the breast. The following day the patient complained of engorged 
breasts. It might be argued that the milk was slow in starting to be secreted and 
would have started on the seventh day regardless of the feeding regime. This 
seems improbable since milk secretion generally begins before tliis time and the 
patient had a history of a lack of milk secretion with the previous baby. 

Case 3 is particularly interesting since it was obtained sooner, second day 
post partum. The history revealed the following: Baby born three years before. 
Put to breast continuously for three months without obtaining any milk. Baby had 
to be given full formula from the third day on. ... In this instance both the amount 
obtained by the baby and that by pump are recorded. It might be said that the 
application of the breast pump had a great deal to do with the milk flow, but a 
strong healthy baby was unable to obtain any milk during the previous confinement. 
Because of the many factors that may have influenced the results of the flrst tlwee 
cases and because of the short periods of observation, it was decided that a longer 
more critical study of the next case should be made. 


Case 4 was a multipara free from any metabolic or pathologic disturbance. 
She had had two children. The flrst child had been conscientiously put to the 
breast for a month but obtained very little milk and had to be given full formula 
at every feeding. The second child, born two years later, also was unable to 
obtain more than a small amount of colostrum. Three and one-half years later the 
third child was born. The growth of the baby, the milk production, and the 
amounts of cystine fed are shown in Pig. 2. Only a small amount of colostrum 
was obtained by the baby, and formula was given the first few days as indicated 
on the chart b 3 ' the letter F. On the seventh day, when it seemed apparent that the 
milk production probably would be slight, 2 Gm. of cj’stine were given. Prom then 



THE EFFECT OF CYSTINE ON HUMAN MILK PEODUCTION 
R. C. Daggs, Ph.D., Burlington, Vt. 

(From the Department of Physiology, College of Medicine, University of Vermont) 

T he effect of diet upon milk production has constituted a matter of 
interest to many investigators. 

Ssubotin,’^ in 1886, working with dogs found that the diet had an important 
effect upon the composition of the milk. Voit,2 in 1869, showed that a high pro- 
tein diet was particularly effective in stimulating milk production. Hooblers 
studied the effect of various forms and quantities of protein upon human milk 
production. His work brought out the importance of a diet relatively high in 
good quality animal protein. The findings of Adair, ^ using a large series of 
human subjects, further emphasized the advisabilit}'' of a high protein diet. 
Hitchcocks has shown that rats raised larger and healthier litters when they were 
fed meat in addition to an adequate balanced diet. Daggs,8 working with dogs, 
showed liver to be the best source of protein of those tried. 

The conclusions tveve borne out not only by the quantity of milk 
produced but by the quality as well. The nitrogen retention in the 
mother was better and the growth of the pups superior for those ani- 
mals receiving the liver diet. 

The next step was to find what factor in the liver was acting as the 
lactagogue. 

Wilkinson and Nelson^ claimed fresh liver contained a lactation-promoting sub- 
stance that was destro 3 ^ed at 120° C. and was not soluble in ether. Smith and 
Seegerss found an alcohol and water soluble, ether insoluble substance in liver 
capable of stimulating lactation in rats. Mapson^ demonstrated the presence of 
a lactagogue which he called "phj'sin” in a "water extract of autolyzed liver. 
Nakahara and his associates,io in a series of papers, show evidence for the 
existence of a lactation vitamin (L,) that may be obtained from beef liver. 
Daggs and Tombouliann demonstrated that protein degradation products, extracts 
and amino acids that contained the lactation principle all had a relatively high 
sulphur content. Daggs and Lidfcldtis showed that cystine, cysteine, and methionine 
acted as lactagogues. Wright and Haagis presented evidence that the lactation- 
promoting properties of rations containing alfalfa proteins were markedly en- 
hanced bj" the addition of cj^stine. In another paper, thej^ postulated the belief 
that cystine and methionine serve to make sulphur-deficient protein nutritionally 
complete rather than to act as lactation stimulants per se. It is our belief that 
the S-H-containing amino acids do more than this. Daggs and Tombouliann 
pointed out that, “It is definitely knowm that casein is relativelj’ low in cystine 
and it niaj" be surmised that the added cj'Stine is merelj^ making a more complete 
protein of casein. But liver and egg are both considered sources of good complete 
proteins, and even when fed at practicallj' two times the level they did not give 
as good results as the casein plus cj'Stine diet.” The S-H compounds evidently 
are utilized in the secretion of milk as Harding and Car3fi5 suggested. Whether 
they act directly upon the mammar 3 ’ gland cells or through the pituitary we can- 
not say as yet. Recent work concerning the action of glutathione on cellular 
proliferation would tend to support the former view. The fact that prolactin 
contains sulphur (White and others^) may suggest the idea that cystine is needed 
by the pituitary to produce prolactin. However, the hormone prolactin does not 
have the same marked effect upon human beings that it does on pigeons. Eossir 
has shown that it takes very large doses of prolactin to increase milk production 
even to a slight extent in human beings. 
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had no effect on the fat, protein, or ash content of tlie milk. On the eightj’-sixth 
day, tetany and engorged breasts were produced by increasing the cystine fed. 
The condition again was relieved by using the bi'east pump. Gj^stine administration 
was then stopped and the breasts were practically dry two weeks later. 

Table I. Milk Analysis — Case 4 


DAYS 1 

POST PARTUM 

VOLUME 

C.C. 

PAT 

% 

LACTOSE 

% 

PROTEIN 

% 

CYSTINE FED 
GM. 

80 

490 

2.8 

7.2 

1.07 

0 

81 

450 

3.8 

6.8 

0.98 

2 

82 

— 

— 

— 

— 

2 

83 

— 


— 

— 

i 

84 

425 

3.6 

— 



1 

85 

— 

— 

— 

— 

1 

86 

505 

4.9 

6.5 

1.20 

0 

87 

465 

4.3 

6.7 

— 

0 

88 

525 

4.2 

6.9 

— 

0 

89 

490 

— 

— 

— 

0 

98 1 

250 

2.2 

7.0 

1.10 

1 0 


COMMENT 

All patients showed a response to cystine feeding. Perhaps a much 
greater response could have been obtained with a combination of endo- 
crine and dietary therapy. However, it is significant to note that what- 
ever the endocrine set-up might have been, the diet therapy had some 
effect. It is undoubtedly true that the flow of milk is controlled to 
a great extent liy heredity, a sort of individual hormonal pattern rela- 
tionship. Conditions may 1ie such that the mammary glands do not 
secrete the maximum amount which is fairly definitely set by heredity. 
It is this relatively large group of cases that we believe can be helped 
by dietary therapy. Diet plays a very important role in stimulating 
the gland to its maximum function. The sulphydryl containing amino 
acids are the particular dietary elements responsible for this stimulation. 


SUMMARY 

Multiparas having a history of lack of mammaiy function were given 
cystine by mouth. J\Iilk secretion Avas stimulated in all cases. The 
analj^sis of the milk in one case showed an increased fat content follow- 
ing cystine feeding. 
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ou to the eightieth day when the milk was taken for analysis^ the infant re- 
ceived sufficient milk from the breasts to maintain a normal growth rate. On 
the twelfth day, two days after leaving the hospital, the patient developed a tetany 
and engorged breasts which were relieved by using the breast pump. The tetany 
probably was caused by the sudden sMft of calcium from the body tissues to the 
milk. The milk production continued normal without cystine feeding until the 
thirty-eighth day when the baby appeared hungry and its weight curve began to 
flatten. On the thirty-ninth day, cystine again was given as sho^vn on the chart. 
The patient learned to adjust the cystine dose so as to maintain normally filled 
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breasts. From the sixty-third to the seventieth day, the breasts were pumped, 
tlie milk measured, and then given to the baby by bottle. This procedure provided 
quantitative milk production data as shown in Fig. 2. The infant began taking 
cereal on the sixty-third day. The baby was put back to the breast from the seventy- 
first day to the eightieth day when the milk again was obtained by pump and 
analyzed for fat carbohydrate, and protein. The results are slioim in Table I. Note 
the increase in fat following the cystine feeding. Perlman, Stillman and Chaikofifzo 
have recently shoiyn that methionine, cystine, and cysteine accelerate the phospho- 
of the mT^hr Tliis may be an explanation for the high fat cont^ent 

the miird'oe^ According to Eoss,ir this change in composition of 

the milk does not occur with prolactin admimstration to human beings. Prolactin 
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e.c. were used to collect the placental blood. In one, 21.4 c.c. of the I. H. T.* solu- 
tion recommended by Goodall and his co-workers* was added to an equal quantity of 
blood. The anticoagulant was made up according to the formula of Bagdassarov* 
and consisted of sodium chloride, 7.0 Gm.; sodium citrate, 5.0 Gm.; potassium 
chloride, 0.2 Gm. ; and magnesium sulphate, 0.004 Gm. in one liter of distilled water. 
In the other, 4.2 c.c. of a 3.5 per cent sodium citrate solution was added to 38.0 c.c. 
of blood to fill the container. 

At the time of collection, a 5 c.c. portion was secured in an heparinized hema- 
tocrit tube. This served for the initial determination; its analysis revealed: 

Hematocrit 

Plasma specific gravity 
Total plasma proteins 
Plasma potassium 
Whole blood potassium 
Cell potassium (calculated) 

After collection, the blood was stored in an electric refrigerator at 4° C. Samples 
were removed and tested with the results as tabulated in Table II. 


;58.6% cells 
|41.4% plasma 
1.02G4 
6.63 Gm. % 
23.7 mg. % 

227.0 mg. % 

370.0 mg. % 


Table II. Comparison of Outward Diffusion of Potassium in Placental Blood 
Stored in Different Preservatives at 4° C. 




, MILLIGRAMS OP POTASSIUM IN PLASMA OF 

DATE 

DAY OF storage 

100 C.C. 

OF BLOOD 



I. H. T. SOLUTION 


8/17/39 

0 

9.8 


8/19/39 

2 

33.4 


8/26/39 

9 

68.9 


9/ 2/39 

16 

88.6 


9/ 9/39 

23 j 

107.5 



Details of the experiment; 


Volume of cells 
Volume of preservative 
Volume of plasma 


12.54 

21.40 

8.86 


22.60 

4.20 

16.00 


Total 

Internal cylinder diameter: 1.8 cm. 


42.80 c.c. 


42.80 C.C. 


DISCUSSION 

These findings indicate that the cell volume is approximate!}^ 22 per 
cent higher in placental blood than in that of the adult male ; 37 per cent 
higher than in that of the adult female, and from 50 to 60 per cent 
higher than that of the reported average® for mothers at term. 

The specific gravity of the plasma and plasma proteins are approxi- 
mately 10 per cent lower than the values found in normal adults. 

The cell potassium is within normal limits, tlie wliole blood values 
25 per cent higher, and the plasma values 41 per cent higher than those 
found in adults. 

CONCLUSIONS 

1. The cell volume of placental blood is approximately 50 per cent 
higher than that of the mother, and 22 per cent higher than that of a 
noi'mal adult male. 


Central Institute of Hematology and Transfusions of Moscow. 








STUDIES ON THE PEESERVATION OP PLACENTAL BLOOD* 

John Scudder, M.D., Charles B. Drew, M.D., and 
Virgil G. Damon, M.D., New York, N. Y. 

(From the Surgical Pathology Laioratory of the College of Physicians and. Surgeons, 
Columbia University, and the Sloane Eospital for Women) 

T he first reference to the use of placental blood for transfusions is 
found in an article by Rubin" which appeared in 1914. Later, 
reports of its successful use were published by Malinovsky and co-work- 
ers® in 1934, Bruskin and Parberova® in 1936, and Stavskaya^"^ in 1937. 

The present rather widespread use and investigation of the method 
followed the report of Goodall, Anderson, Altimas, and MacPhaiP in 
1938. 

The purpose of this present investigation is threefold: to ascertain 
again what are some of the normal constituents of placental blood, to 
determine wliether there is a loss of intracellular potassium, and to 
compare the Russian preservative with the accepted sodium citrate 
solution. 

METHODS 

Potassium was analyzed by the modified argenticobaltinitrite procedure.^, la Cell 
volume was determined by the bematoerit.s The specific gravity of plasma was 
measured by the falling drop technique of Barbour and Hamilton,^ from which 
data the total plasma protein concentration was calculated.is The normal values 
are presented in Tabic I. 


Table I. Normal Values fob Placental Blood 


NUMBER 

CELL 

VOLUME 

IN PER 

CENT 

PLASMA 

SPECIFIC 

GRAVITY 

PROTEINS 
GRAMS PER 
CENT 

MILLIGRAMS PER CENT 

plasma 

POTASSIUM 

WHOLE 

BLOOD 

POTASSIUM 

CELL 

POTASSIUM 

1 

53.9 

1.0250 

6.16 

22.5 

235 

417 

2 

6S.0 

1.0261 

6.53 

21.3 

279 

400 

.3 

66.0 

1.0280 

7.18 

27,2 

279 

409 

4 

51.9 

1.0250 

6.16 

26.4 

225 

408 

5 

50.1 

1.0250 

6.16 

21.3 

242 

460 

fi 

48.4 

1.0231 

5.51 

26.2 

208 

401 

7 

51.5 

1.0276 

7.04 

19.1 

211 

392 

s 

58.6 

1.0264 

6.63 

23.7 

227 

370 

Average 

56.1 

1.0258 

6.42 

23.0 

238 

407 


In the first six experiments done in 1938, placental blood \yas mixed with various 
preservatives and tested. The plasma potassium ranged from 45 to 214 mg. per 
cent at the end of forty days. No conclusions could be made from this series. 

Subsequently, the shape of the fllash, the concentration of carbon dioxide, agi- 
tation, and hydrogen ion couccntr.'ition, as well as the selection of the preservative, 
came to be appreciated as a few of the factors limiting potassium dilTusion.s-Jo 
With this added knowledge, a controlled e.xperiment was carried out. Two 
I denticall y shaped cylinders, with ground glass stoppers, capable of holding 42.8 

AssoclationrNmv Transfusion Betterment 
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for any particular reason, bnt were taken consecutively. The restriction 
in diet was accomplished by having the patient desist from cooking her 
food with salt and from seasoning the food with salt at the table. 

The results seemed to be so striking that it was felt that these should 
not suffer from the lack of an adequate control. Therefore, these results 
were compared with a similarly sized consecutive series of private pa- 
tients (I. D.) of about the same social and economic class, and deliver- 
ing during approximately the same period. And further the same 
changes in dietary regimen of pregnancy were then commenced in the 
private patients of the other author. Ail of the patients were delivered 
in the same hospital; and the hospital records were used in computing 
the duration of labor. Any personal interest in the results were thus 
removed since the computations were made from figures obtained by 
internes or residents (who were not aware of any study being in 
progress) in their histories; the same internes were involved since the 
patients delivered during the same period, tluis removing any possible 
differences due to interpretation of the answers to the question “When 



<7,6 <1Q <2Q QT«r <7,5 <10 <20 orer 

Duration of laT)or (hours) Duration of labor (hours) 

0SaIt poor □Oonrentlonal VSalt poor DConrentlonal 


PRiyiPiBAS UUMIPAEiS 

1 . 

did your labor begin ? ’ ’ This is a question often difficult to decide since 
so many of us find difficulty in deciding “what is labor.” If any error 
existed as to the decision when it actually began, it was approximately 
the same for all the eases involved. Likewise, because of the difficulty 
of deciding the end of the first stage of labor, the total duration of labor 
was taken for comparison, although it was fully realized tliat the effect 
of a salt poor diet would prohahhj be on the first stage only. 

RESULTS 

There were 46 patients in the original group of patients on a salt 
poor diet, including 29 primiparas and 17 multiparas. The average 
lengtlis of labor were 9.6 hours and 6.5 hours, respectively. In the con- 
trol series there were 49 patients, 33 primiparas and 16 multiparas; the 
average lengtlis of labor were 22.9 hours and 9.0 hours, respectively. 
In the second group (I. D.) on a salt poor diet, there were 32 patients, 
22 primipai’as with an average labor of 10.4 hoiu’S, and 10 multiparas 
with an average length of labor of 4.7 hours. If we add both salt poor 
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2. The total proteins are less in placental blood than in normal adnlt 
blood. 

3. The increase in concentration of plasma potassium ion is recon- 
firmed. 

4. The rate of potassium diffusion from the placental blood cells is of 
the same order as adult blood. 

5. These potassium diffusion studies indicate that a final concentra- 
tion of 0.35 Gm. per cent sodium citrate in preserved blood is a superior 
preservative to the more complex Moscow I. H. T. solution. 
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THE EFFECT OF A SALT POOR DIET DURING PREGNANCY 
UPON THE DURATION OP LABOR 

William Pomerance, M.D., and Isidore Daichman, M.D., P.A.C.S., 

Brooklyn, N. Y. 

E ver since the importance of a salt poor diet during pregnancy as a 
means of reducing the incidence of toxemias of pregnancy, espe- 
cialty eclampsia, was demonsti-ated, various reports^'® have appeared in 
the foreign literature concerning the effect of such a diet upon tlie dura- 
tion of labor. Most reports evidenced a definite reduction in the dura- 
tion of labor when such a restriction in diet was enforced in the last 
weeks of pregnancy. It was following one such report that one of us 
(W. P.) decided to place his private patients on such a regime. 

AVliile the reports in the literature concerned tliemselves witli salt 
restriction in the latter weeks of pregnancy, it was decided to encourage 
tlie restriction of salt in the diet of tliese pregnant patients soon after 
tlie disappearance of the nausea and vomiting of the early months of 
pregnanc.y. This was done because of the difficulty in having ambulant 
patients do aivay with an element of their diet to which they were thor- 
ougJily liabitiiated; it was thus felt that certainly during tlie latter two 
months of pregnancy the patient would liave learned to accept sucli a 
salt poor diet. Likewise the testing was limited to private patients since 
many ward patients do not present themselves for prenatal care until 
late in pregnane.v, and because less control can be exerted over such 
cbmc patients than over private patients. The patients were not chosen 
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any other mechanism that may be thought of, is not luioivn. ‘Without 
some definite experimental proof of any of the above, it would be an 
idle effort to choose one over the other. 

As to the possibility of any contraindications to such a diet, Haiuniarstens states 
that ‘ ‘ man needs very little mineral matter and this in general is to be obtained 
from the daily food, since the latter contains a greater quantity than is required 
by the human body.” The sole exception would seem to be sodium, which is neces- 
sary to the diet of people living almost exclusively on vegetables (especially potatoes, 
etc.) rich in potassium, which has a tendency to drive sodium out of the body. TMs 
would seem to be of not such great importance during pregnancy when there is a 
tendency to retain sodium in the body. The universal use of salt as a condiment 
b}' all classes, unconsciouslj' leads to the habit of using it in excess of normal re- 
quirements which are variouslj’ stated as from 2 to 4 Gm. .daily." According to 
Fitch,s sodium and chloride equilibrium can apparently be maintained on less than 
one-fourth the amount of salt ordinaril}' consumed. Many of the ordinarily consumed 
foods are high in sodium: bread, butter, milk, cheese, egg white, lima beans, carrots, 
olives, raisins, spinach, wheat bran, clams, oysters, and meat.a These are some of 
the staples of the diets of our community, and a marked inroad in the consumption 
of many of these would be necessary before the total requirements of the body 
would be interfered with. 


CONCLUSION 

It would seem quite evident, from a study of 78 cases oii a salt poor 
diet and adequately controlled, that there is a definite reduction in the 
duration of labor following the use of such a diet during pregnancy. 

Note: Since the preparation for publication of tliese results was begun, a paper 
appeared in the American Journai, of Obstetrics and Gtnecologt for May, 1940, on 
the same subject by Ernest E. tVadlow with essentially similar results. 
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Kronfeld, Rudolf: Ovarian Dermoid Containing Teeth, J. Dent. Research 19: 115, 

1940. 

Teeth in ovarian dermoid cysts are not particularly rare but in contrast to Jap- 
anese, and especially German medical literature, but little has been published on 
this problem in this country. In a brief review of foreign literature the writer points 
to the fact that in any ovarian C3’st, if they can be identified as right or left teeth, 
all of them alwaj's belong only to one side of the body. 

In the case reported here the dermoid contained three erupted teeth and one tooth 
germ, outside of bone, hyaline cartilage, nervous and brain tissue, cysts, pigment 
cells, fat tissue, and skin with hairs, and sebaceous and sweat glands. 

Hugo Ehrenfest. 
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groups together, we have 78 cases : 51 primiparas with au average length 
of labor of 9.9 hours and 27 multiparas with an average length of labor 
of 5.8 hours. These results are tabulated in Table I. 

Table I 


, 

PRIMIPARAS 

1 MULTIPARAS 


NO. 

HOUBS-LABOR 

NO. ' 

HOURS-LABOR 

Salt poor 

Group 1 

29 

9.6 

17 

6.5 

Salt poor 

Group II ' 

22 

10.4 

10 

4.7 

Salt poor 

Total 

51 

9.9 

27 

5.8 

Couventioual 

Diet 

33 

22.9 

16 

9.0 


These results are better demonstrated graphically and when broken up 
as in Fig. 1. 

From these it can be seen that two-thirds of the primiparas on salt 
poor diets delivered in less than ten hours, while only one-fourth on con- 
ventional diets did likewise. And similarly over four-fifths of the multip- 
aras on salt poor diets delivered in less than 7.5 hours as compared with 
one-half on conventional diets who did the same. 


DISCUSSION 

Many factors, ranging from the psychic state of the individual to the 
size and shape of the pelvis, are determinants of the duration of labor 
in any case. It was for this reason that the limitations described above 
were placed upon the study made; it was felt that only in this way 
could many of these factors involved be approximately the same for the 
two series compared. No effort was made to determine either the degree 
of cooperation of the patients (the importance of the diet was stressed 
at almost each prenatal visit subsequent to the starting of the restric- 
tion) or the correlation of such cooperation with the duration of labor. 
Similarly, it was felt that possibly some of the patients on conventional 
diets had a relatively salt poor diet as a personal custom. 

_ The foreign reports on this subject also speak of the reduction of the 
intensity of the labor pains as a result of the salt poor diet. No attempt 
was made to evaluate this point since it appeared to us that such an 
evaluation was fraught with the possibility of great error, there being 
no point of comparison for each patient. It would seem almost a priori 
that a patient having ten hours of pain would describe her pain as being 
less intense than one having twenty hours of pain of a similar character 
Likewise no attempt is made to suggest a reason for this phenomenon 
of iTdiiction of duration of labor: whether it is the reduction of the 
fluid content of the musculature of the uterus, the greater softenino- of 
the lower segment of the uterus, a lowering of the threshold of the con- 
sciousness of uterine contractions, thereby decreasing the conscious dura 
tion of labor, or the greater frequency of Braxton Hicks’ contractions 
losullmg move d.lotation o£ the eevrix pviov to the onset of lator^r 
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The method for determining pelvic depth, which is proposed herewith, 
should be accepted with precisely the same reservations and qualifica- 
tions. That is, we consider it an accurate method which supplies valu- 
able data. We are not proposing it as a substitute for clinical observa- 
tion and judgment. 

TECHNIQUE 

Pelvic depth can be determined from the pelvicephalograms made for the purposes 
listed above, no special additional exposures being required. Three sites were used 
for the determinations, the forepelvis, the posterior-pelvis, and the pelvic canal, and 



Fig. 1. — Pelvicephalogram of prlmipara with shallow pelvis. Note the shallowness 
of the pelvis (line C) and the difference in distance from the inlet to the spines ( 0 >; 
and from the spines to the outlet (Ci). The patient delivered a child weighing' i ,4 
pounds after a two-hour labor. 


it was determined by comparative studies that measurements of the pelvic canal 
furnished the most accurate and valuable data. "Whatever site is used, the measure 
ments are made from the lateral film. The anterior film furnishes the correction 
factor; since all measurements on the lateral film are in the same plane, the same 
correction is necessary as is necessary in the estimation of the true conjugate. 

1. "When the forepelvis is used as the site of measurement, the pelvic depth is 
represented bj- a line perpendicular to the true conjugate and drawn from the upper 
margin of the symphysis pubis to the plane of the pelvic outlet (Figs. 1 and 2, 
line A). This measurement closely approximates the pubotuberous measurement, 
which can be determined manually and which usually represents the shortest vertical 
height of the pelvis. The clinical value of a knowledge of the depth of the forepelvis 



AN ACCURATE ROENTGENOLOGIC METHOD FOR 
DETERMINING PELVIC DEPTH 

Rupert E. Arnell, M.D., William P. Guerriero, M.D., 

New Orleans, La., and James B. Irmun, M.D., San Francisco, Calif. 

(Frmn the Departments of Obstetrics and Gynecology of the School of Medicine of 
Louisiana State University and Charity Hospital of Louisiana, New Orleans) 

I T HAS long been recognized that the distance from the plane of the 
inlet to the plane of the ischial spines and the distance from the latter 
point to the plane of the outlet, reveal wide individual variations. For 
that reason the terms “shallow pelvis” and “deep pelvis” have acquired 
a definite clinical significance. For the same reason the accurate de- 
termination of the distance which the fetus must descend through the 
bony pelvis is a matter of considerable clinical impoi’tanee not only in 
patients who require operative intervention but also in patients who 
deliver spontaneously. 

It is curious that, notwithstanding the admitted importance of a 
knowledse of the depth of the true pelvis, no satisfactory precision 
method for determining it seems to have been suggested. Textbooks of 
obstetrics usually state that pelvic depth can be estimated from the im- 
pressions derived from vaginal examination, but this is in no sense a 
satisfactory method. Furthermore, such impressions are fundamentally 
erroneous because of the introduction of the personal equation, quite 
aside from the fact that such value as they possess is entirely dependent 
upon the clinical experience of the examiner. 

So far as we have been able to determine, Scliumani hiis published the only method 
on record in the literature for obtaining the measurement of pelvic depth. By his 
method the perpendicular distance from the inferior surface of the iscliial tuberosity 
to the superior border of the ramus of the pubis is determined by means of an 
ordinary pelvimeter. In his cases the average clinical measurement of the pelvic 
depth was 11.5 cm. and the average bony measurement, after due allowance for 
pubic and gluteal soft tissues, was 10.5 cm. Schuman emphasized the importance 
of this measurement and stated tliat increased pelvic depth was the most important 
characteristic of the male, funnel, or high as.similation pelvis. 

The method for determining pelvic depth which we are describing in 
this communication was devised in tlie course of an investigation of the 
clinical value of the Ball technique of pelvicephalography. Following 
preliminary studies,^ we analyzed 503 selected cases^ studied by this 
method in regard to pelvic architecture, pelvimetry, fetometry and feto- 
l^elvic relations. Our conclusion was that when due regard was paid 
to clinical considerations and to those intangible factors which, even 
more than mechanical considerations, determine the course of labor, Ball 
pelvicephalography is a very useful procedure, in that it warns tile ob- 
stetrician, accurately in most instances, of po.ssible mechanical risks and 
difficulties to be expected during labor and at delivery. 
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DATA IN 100 CASES 

In 100 consecutive cases studied by the method described, the average pelvic 
depth -(vas 11.97 cm., with 15 cm. and 8.2 cm. the upper and lower limits. The 
difference between the deepest and shallowest pelves, 6.S cm., is surprisingly wide. 
The great majority of cases, 72, measured from 10.1 to 13.1 cm. The pelvic depth 
was between 8.1 and 9 cm. in 4 cases; between 9.1 and 10 cm. in 5; between 10.1 
and 11 in 19; between 11.1 and 12 in 31; between 12.1 and 13 in 22; between 13.1 
and 14 in 12 ; and between 14.1 and 15 cm. in 7 instances. 

In addition to making information available as to total pelvic depth, the method 
we have proposed supplies data concerning the relationship of the ischial spines to the 
inlet and outlet of the pelvis. This relationship is subject to marked variations. In 
the 100 eases studied, the average distance of the spines from the pelvic inlet was 
7.3 cm., and the average distance from the spines to the pelvic outlet was 4.67 cm. 
Greater variations occurred in the relationship of the spines to the inlet than to the 
outlet. 

This relationship is important because the station (degree of descent) of the pre- 
senting part is determined from these land marks. Generalizations as to station are 
not satisfactory, because individual variations make it necessary to individualize 
in each ease the degi-ee of descent of the presenting part. If the ischial spines are 
a relatively short distance from the inlet, for instance, as when Cr is less than usual 
(Pig. 1), the presenting part may not actually be engaged when it reaches the level 
of the spines. On the other hand, when Ci is greater than usual (Pig. 2) and the 
ischial spines are relatively far from the inlet, the presenting part, when it reaches 
this plane, would be deep in the pelvis and well engaged. 

The accuracy of the method has been cheeked on cadaveric material, and the errors 
revealed have been consistently less than ±0.15 cm. We are presently engaged in 
correlating the type of labor;'- and delivery with the factor of pelvic depth in the 100 
cases studied and shall report these data elsewhere. 

SUMMARY AND CONCLUSIONS 

1. An accurate determination of pelvic depth is a valuable adjunct 
to pelvic measurements as they are now taken. Data concerning the 
relationship of the ischial spines to the planes of the inlet and outlet of 
the pelvis are also of value. 

2. A precision method of securing these data is afforded hy the use 
of Ball pelvieephalograms. The method of securing the measurements 
is described. 

3. The average depth of the pelvic canal in 100 consecutive cases was 
11.97 cm. The variation was considerable, the shallowest and deepest 
pelves being, respectively, 8.2 cm. and 15 cm. in depth. 

4. In the same 100 cases the average distance from the pelvic inlet 
to the ischial spines was 7.3 cm., and from the ischial spines to the outlet 
4.67 cm. Considerable variations occur in the distance from the inlet 
to the spines, but the variations in the distance from the spines to the 
outlet are less marked. 
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is lessened by the fact that the fetal head does not descend in tliis far anterior 
location. The measurement also does not make any correction for the changes in 
depth which usually occur in the posterior aspects of the pelvis and which occur more 
commonly in the male type of pelvis. 

2. When the posterior pelvis is used as the site of measurement, the pelvic depth 
is represented by a line dra^vn from the sacral promontory to the sacrococcygeal 
articulation (Kgs. 1 and 2, line B). This measurement is dependent upon the 
length and curvature of the sacrum, and therefore is the chord of the arc described 
by the sacrum rather than the true pelvic depth. The measurement is of even less 
value, furthermore, because the inclination of the sacrum is of more importance than 
its height. Two pelves, for example, may have sacra of equal length and curvature. 
In one the sacrum is directed backward and the pelvis is therefore adequate. In 
the other, the sacrum points sharply forward, encroaching on the outlet and thus 
producing an inadequate pelvis. 



Pie. 2.— Roenteenogram of the pelvis of a primipara. Note that the pelvic depth 
(line C) is considerably greater than the pelvic depth in Fig. i. Note also the in- 
creased depth from the forepelvis to the posterior pelvis. Fourteen months before this 
study vms made the patient delivered a child weighing seven pounds after a slxteen- 


3. When the pelvic canal is used as the site of measurement, two determinations 
must be made. A perpendicular line is drawn from the true conjugate to the mid- 
point of the diameter between the ischial spines (Figs. 1 and 2, line Ci) . A second 
line is drawn from the midpoint of the biischial spinous diameter to the midpoint of 
tlic transverse diameter of tlie outlet (Figs. 1 and 2, line C2). The total depth of the 
pelvic canal (C) is the sum of line Ci, which is the distance from the inlet to the 
midplane of the peh-is, and line C^, which is the distance from the midplanc to the 
pelvic outlet. 


The third of these measurements, in our opinion, is a more accurate index of pelvic 
fnFJi'N ’"'5' the first two because it represents the approximate distance the 

Slf 1 through the true pelvis. This measurement also furnishes 

S pS CPl™) to tl,o Met 
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Examination of tlie eyes revealed a widening of tlie palpebral fissures witli a 
marked degree of exopktbalmos. There was lagging of downward movement of 
the upper lids with downward gaze. The power of convergence was poor. Both 
pupils were dilated, reacted well to light, but sluggishly to accommodation. Both 
discs were edematous, two diopters elevation in the right and four in the left. 
The retinal veins were dilated and small hemorrhages were noted around both optic 
discs. The conclusion was that the patient was suffering from increased intra- 
cranial pressure plus definite evidence of an oxophthalmic goiter. 

Examination of the neck showed the presence of a uniformly enlarged thyroid 
gland and measurement over the gland was 12 inches (30 cm.). Examination 
of the chest showed the lungs to be entirely negative to auscultation and per- 
cussion. We maj"^ add, at this point, that at no time during this illness were there 
symptoms referable to the respirator 3 ' s 5 ’stem. The heart was negative except for 
a persistent tachj'cardia. 

Examination of the abdomen was negative except for the presence of a non- 
tender, movable mass situated in the right lower quadrant immediatelj' above 
the inguinal ligament. 

Pelvic examination revealed a moderatelj" relaxed perineum. The cervix was 
somewhat hj'pertrophied, softer than normal and the external os was irregular 
in outline and freelj- movable. The uterus was anterior, softer than normal, about 
the size of a two-month pregnancj"' and freel 3 ’’ movable. To the left of the uterus 
was readil 3 ’’ palpated a nontender, movable mass about the size of a plum. To 
the right was felt a larger mass which corresponded to the mass felt on ab- 
dominal examination and seemed to be about the size of an orange. Neurologic 
examination revealed a bilateral optic neuritis, right liemiplegia, diffuse, lower, 
motor neuron involvement as disclosed 1 ) 5 ' the presence of atroph 3 ', loss of the 
deep refiexes, and a bilateral Babinski. Tlie conclusion reached b 3 ' the examining 
neurologist was that we were dealing with a widel 3 ’ diffused, metastatic condition 
involving the brain and cord and that there was present both upper and lower 
neuron involvement, one lesion being located in the left motor area and another 
in the left parietal region. 

Laioratory Findings. — Urine, repeatedly negative. Blood : On admission, 
hemoglobin 73 per cent (Sahli), red blood count, 3,300,000; white blood count, 
0,300, of which 76 per cent were segmented neutrophiles. Subsequent examinations 
showed a steady drop in the red blood cell picture, the hemoglobin falling to 35 per 
cent on November 6. The red cells showed marked anisoc 3 ’tosis, central achronia, 
and pol 3 ’chromatophilia. Wassermann and Kahn reactions were negative; blood 
chemistry showed normal values. Basal metabobsm, plus 28 on Oct. 20, 1934, and 
plus 17 on Oct. 31, 1934. 

The electrocardiogram showed the presence of sinus tach 3 -cardia with slurring 
of the QES complex in all leads and a tendene 3 ' to right ventricular preponderance. 
The conclusion was that the patient showed definite evidence of m 3 'Ocardial 
disease. 

X-ray Examination . — In view of the possibilit 3 ' in the differential diagnosis that 
we were dealing with a case of chorionepithelioma with metastases, an x-ray of the 
chest revealed, through the lungs, numerous round metastatic nodules of varying 
sizes, suggestive of chorionepithelioma. 

Hormone Findings . — The presence and amount of anterior pituitar 3 '-like substance 
in the urine were determined by the use of a modification of the Aschheira-Zondek 
test. The titer of the hormone present was estimated quantitativel 3 ', and the results 
obtained may be summarized as shown in Table 1. 

Friedman tests were carried out on 10 rabbits. Amounts corresponding to 0.01 
c.c. of whole urine gave positive reactions in rabbits as compared with 10 to 12 
c.c. used in the routine diagnosis of pregnanci'. The reaction was much more 
pronounced than usually seen in normal pregnancies: The ovar 3 ' resembling a 
cluster of bright-red cherries. The “blutpunkt” remained conspicuous for more 
than six weeks following injection. One of the rabbits was laparotomized ten 
weeks following injection, and it was seen that both ovaries were the seat of 



CHORIONEPITHELIOIk'IA OF THE UTERUS 

With Thyrotoxicosis, Pronounced Hormone Titer, and Death From 
Intra-Abdominal Hemorrhage 

Irving Smiley, M.D., and Alfred B. Clements, M.D., 

New York, N. Y. 

(FTom the DepaTtmeiit of Gynecology and Pathology of The Bronx Hospital) 

M ES. F. K., aged 27 years, was admitted to the Bronx Hospital on the service of 
Dr. Smiley with the following history: She had been married 7 years, and 
had had a spontaneous delivery of a living child five years ago. In August, 1933, 
she complained of vaginal bleeding, of about two weeks’ duration, after having 
skipped one period, and, on the thirtieth of that month, she aborted. (It was 
only after she had been in the hospital ten days during her present illness that we 
were able to ascertain the fact that the material expelled at that time had 
resembled a cluster of grapes, and that the ambulance surgeon who was called to 
transfer her to the hospital had called it a mole.) She was removed to one of the 
neighboring hospitals where she remained for a period of ten days. Because of 
the continuous bleeding, she was curetted. The curettiugs consisted of prac- 
tically normal endometrium. The bleeding stopped, and she was discharged several 
days later apparently cured, although somewhat pale and underweight. 

Her general condition graduallj^ improved, and her menstrual periods returned 
to a normal condition by October, 1933. She gained weight and considered her- 
self perfectly normal in all respects. 

Present Illness. — Her last menstrual period was June 29, 1934. She had com- 
plained of frequent attacks of headaches, nausea, and vomiting in the early part 
of August, 1934. In the latter part of that month there was slight staining which 
lasted for about two days. Becoming quite apprehensive about the possibility 
of another abortion, she sought medical advice and was assured that she was 
pregnant and that, with rest in bed, the pregnancy would continue. The slight 
bleeding did stop and she felt well until the morning of Sept. 6, 1934, or about 
nine weeks after the cessation of her last period, when she was awakened by a 
severe attack of vomiting. Within a .short time she lost the power of speech, 
followed soon after by complete loss of motion of both right extremities. She 
became semicomatose, in which condition she was removed to the same hospital 
where .she had been curetted. She improved somewhat under general care, re- 
gaining some power of motion in the hand and foot and was able to understand 
what was said to her, though still unable to speak. 

She left the hospital on Oct. 6, 1934, of her own volition. The hospital diag- 
nosis (communication) at the time of her discharge was “cerebral hemorrhage 
of a nontraumatic origin and pregnancy of two months’ duration.’’ The follow- 
ing positive findings were reported: (1) Positive Aschheim-Zondek test. (2) 
Spinal fluid examination showed the presence of xanthochromatism with increased 
spinal pressure. (3) Ophthalmic examination revealed the presence of a slight 
papilledema of the left eye (2 diopters). X-ray examination of the chest was 
negative. She remained at home until Oct. 17, 1934, where she was seen by one 
of us (I. S.) and immediately transferred to the Bronx Hospital. 

Physical examination at this time revealed a young, white female, acutely ill, 
very anomic and shon-ing evidence of loss of weight. The temperature was 100° 
P., pulse about 140, and respirations 24. There was present a very anxious ex- 
pression, an inability to talk, and a flaccid paralysis of both right e.xtremities. A 
marked tremor of the left hand was very prominent. 
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wtat laterally, tlie uterine musculature gradually widening as it approached the 
cervical canal, A smaller secondary mass, measuring 5 mm., was noted on the 
anterior uterine wall. The larger uterine tumor lacked the red, infarct-like 
appearance of the metastatic tumors in the other organs. The small remaining 
portion of the uterine canal exhibited an edematous, necrotic endometrium. 

Both kidneys were the seat of numerous small and large oval encapsulated 
masses, the largest measuring 1.5 cm. These were dark and hemorrhagic and had 
the general appearance of fresh infarcts. Branches of the renal vessels reaching 
these areas appeared to be blocked with tissue resembling the secondary tumors. 
The central portions of some of these infarcted areas were distinctly necrotic. 

The spleen measured IS bj' 18 cm. in size and was markedly congested. There 
were numerous subcapsular, reddish brown, circumscribed areas, measuring 2 to 
3 cm. Near one pole there was seen a large hemorrhagic infarct occupjdng al- 
most one-third of the organ into which could be traced one of the main branche.s 
of the splenic vein. This was thrombosed with tumor material which extended 
into its finest ramifications. In the center of the intact portion of the spleen, there 
was seen a mass measuring 3 cm. and numerous smaller, irregular areas of hemor- 
rhage. The central zone of each metastatic tumor was necrotic. 

The liver was 26 by 17 cm. in size and the seat of several reddish nodules 
situated chiefly under the capsule and projecting above its surface. These masses 
varied in size from 2 to 3 cm., were friable and hemorrhagic and the vessels lead- 
ing to them were occluded by tumor thrombi. 

The serosal aspect of the mid-ileum was the seat of 3 firm, hemorrhagic, oval 
tumor masses, each having depressed centers corresponding to areas of necrosis. 
Each mass measured appro.ximately 2.5 cm. in its largest diameter and extended 
through the wall of the bowel. The main branches of the superior mesenteric 
vessels appeared to be free of thrombi. Six similar, but smaller and more super- 
ficial, nodules were scattered on the serosal aspeet of other portions of the ileum. 

The anterior portions of the bodies of the third and fourth lumbar vertebrae 
appeared to be softened and hemorrhagic. 

The lungs were studded with innumerable small and large dark red nodules, 
varying in size from a few millimeters to 6 eni., the larger ones being situated 
near the bases. The masses projected prominentl}' above the surface of the 
lung. Both lower lobes were so extensively involved that hardly any intact 
pulmonary tissue remained. Upon section, the nodules were dark red, hemorrhagic, 
and well demarcated while the intervening, uninvolved tissue appeared quite 
normal. 

The brain exhibited two major areas of hemorrhagic infarction with thrombosis 
of the lenticulo-striate and lenticulo-optic branches of the middle cerebral artery. 
The larger area measured 5 by 2,5 cm. and occupied the greater portion of the 
anterior half of the left cerebral hemisphere. The smaller measured 1.5 by l.o 
cm. and was situated in the left parietal lobe, 2.5 cm. distant from the longi- 
tudinal sulcus; Broca’s and Wernicke's areas were Avithin the thrombosed sites. 
The pituitary- gland was yellowish in color and measured 1.5 by 0.8 cm. 

Microscopic Pathology . — The histopatholog3' Avas essentiallj' that of a rapidl3' 
growing tumor, relatively small at the point of inception in the uterus but in- 
filtrating vascular channels and producing extensive local and metastatic thrombotic 
and hemorrhagic areas. The uterine tumor exhibited narrow and broad irregular 
anastomosing strands of acidophile S3Tie3'tial cells, some multinucleated, and islands 
of smaller, paler-staining Langhans cells Avith more definite cell outline. The stroma 
Avas sparse and irregularl 3 ' distributed and deposits of fibrin Ai-ere interspersed be- 
tween the masses of actiAml3' growing neoplastic tissue. There appeared to be a 
definite zone of productWe inflammation in and about the strands of inA'asiA'O 
tissue. The tendency to A-ascular infiltration was not marked in the uterine tumor, 
so that thrombosis and hemorrhagic infarction were much less prominent than m 
auA' of the 5 econdar 3 ' tumors. Howei’er, occasional small scattered areas of necrotic 
tissue might be seen. The musculature Avas broken up b3' advancing tumor cells but 
complete penetration had not as yet occurred. Sections taken from the smal 
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Table I. Prolan Determinations 


PATE 

PATH. NO. 

MOUSE UNITS/LITER 
OF URINE 

RESULTS 

10/26/34 

6482 

2,000 

3.000 

4.000 

Eeaction 2 and 3 
Reaction 2 and 3 
Eeaction 2 and 3 

10/31/34 

6504 

6,000 

8,000 

10,000 

Eeaction 3 

Eeaction 3 

Eeaction 2 and 3 

11/ 5/34 

6549 

1,000,000 

1,500,000 

2,000,000 

Reaction 3 

Eeaction 3 

Eeaction 3 


extensive corpora lutea formation. Such prolonged ovarian effect has, to our 
knowledge, never been reported previously. 

Progress . — Her pulse rate was inconstant, ranging between 120 and 160 per 
minute, usually remaining about 140. The highest elevation of temperature reached 
was 101.5° P. and the respirations remained constant, about 24 to 26. She was 
fairly comfortable until several days before she died, when there were intermittent 
attacks of nausea and vomiting. There was marked improvement in her ability 
to use her arm and leg and she made many attempts to speak, succeeding finally 
in uttering a few words quite clearly. She appeared brighter, more cheerful and 
there was considerably less vomiting. The measurement of her neck showed a de- 
crease of one-half inch in circumference. 

In^ view of the patient ’s poor physical state, the involvement of her myocardium 
as evidenced by the electrocardiogram, the presence of marked hyperthyroidism and 
constant tachycardia, and the widespread dissemination of the tumor, it was felt 
that surgical treatment should be deferred. She was therefore transfused and 
given deep x-ray therapy. 

Kepeated vaginal examinations disclosed no change in the size of the uterus 
total absence of any bleeding, but definite increase in the size of the masses 
palpated in both fornices. These tumors became irregular in outline, the one on 
the right reaching almost halfway to the umbilicus. 

On November 3, the patient complained of pain radiating from the left shoulder 
to the elbow associated with abdominal cramps. This improved within twenty- 
four hours, but returned on November 6, when she became re.stless and gave the 
appearance of intra-abdominal bleeding, respirations became labored, and heart- 
beat very rapid and weak. Within an hour her skin was cold and clammv-. The 
patient became pulseless and died in spite of stimulation. Permission for a post- 
mortem examination was obtained and a complete autopsy performed within two 
hours after death (by A. B. C.). 


Autopsy Fmduips.— Tlie relevant necropsy findings were as follows: Upon open- 
mg the peritoneal cavity, there was seen approximately 1,500 c.c. of bloody fluid 
uith several large clots in the lateral gutters and behind the liver. The uterus 
appeared to be enlarged, measuring 9 by 7 cm. in its largest diametens No tumor 
or other abnormality was noted on its outer surface. The peritoneal reflertion showed 
no gross pathology-. The appearance of tlie ovaries, however, 

Both were greatly enlarged, nodular, and cystic, the right being greier n “S 

„poni„E ll» ,I,„o roJ.ll r I irSn 

mass measuring 5 by 4 cm. which occupied almost the enth-e bod v of Lo t’ i ! 
was situated toward its upper and posterior portionr Tim t !■ 
tumor mass from the uterine wall could be dLerned quBe clear'lv The taU 
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The kidney sections exhibited, perliaps, next to the lungs, the most extensive 
thrombotic areas. One could often discern the hemorrhagic area clearly encompassed 
by venous wall and not infrequently intramural nests of tumor cells which, in 
places, had reached the adventitia. Here and there one might note small sheets 
of syncytium and Langhans cells which appeared to be actively growing through 
the hemorrhagic mass rather than having been merely caught in its meshes. The 
apparent absence of any definite stroma suggested its local source of nutrition. The 
renal parenchyma adjacent to this area was compressed, atrophic, and infiltrated 
with nonneoplastic wandering cells. Many of the glomerular tufts were completely 
thrombosed by small emboli of tumor cells so that all one saw was a round or oval 
area of clear serous material capped at one end by a tiny nidus of tumor tissue. The 
whole was shrunken away from the parietal layer of the capsule. The aifected 
glomerular beds were several times the size of adjacent normal ones. The interstitial 
tissue was infiltrated bj' wandering macrophages (Fig. 2). Invasion of the larger 
renal vessels by neoplastic cells was also seen, tlie vessel itself being thrombosed, 
tumor tissue having apparentlj’- penetrated and destroyed the intima. The in- 
vading sheet of Langhans and syncytial cells appeared to have been obstructed, 
temporarily at least, by the media against which it was flattened. The advancing 
growth then spread in a circumferential fashion, the contiguous muscularis having 
been thinned out. Infarctions produced as a result of this process were numerous 
and varied in size from a few millimeters to several centimeters. 

The cells of the adrenal cortex were hj’pertrophic and granular and the nuclei 
were pyknotic and prominent. The stroma was sparse and, in places, definitely 
separated by clear spaces from the cell cords. The thyroid presented a rather un- 
usual appearance of large acini distended with colloid with low cuboidal to flattened 
epithelium alternating with smaller, more cellular, areas practically devoid of colloid. 
No acinar spurring was noted, and there was a distinct diffusely lymphoid stroma. 
No necrosis, hemorrhage, or calcific deposits were noted. 

The pituitary exhibited numerous large chromophobe cells regarded by Novak and 
others as characteristic of gestation. In the sections examined, these cells did not 
appear to outnumber the basophiles which Stockl regards as associated with an 
increased secretion of the gonadotropic hormone and secondary to the chorion- 
epithelioma. Nor did the chromophobes appear to be greatly in excess over the 
eosinophiles which are regarded by Philipp as associated with hjq)ersecretion of 
the pituitarj'. From a careful examination of many sections, it might be said 
that the chromophobe cells stand out very prominently by reason of their hjqjer- 
trophy rather than because of an actual marked increase in their number. 

SUMMARY 

The above case was one of chorionepithelioma of the uterus with extensive 
metastatic spread. The thyrotoxic symptoms, the lutein cysts of the ovarj', the 
tremendous hormone titer, and the mode of death by intra-abdominal hemorrhage 
were but a few of the outstanding features present. 

We are indebted to Dr. Joseph Felsen for the patliologic studies and the photo- 
micrographs. 

900 Grand Concourse 
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remaining area of wiiat appeared to be intact endometrium adjacent to the 
tumor mass revealed extensive necrosis with evidence of local extension of the 
neoplastic process. No normal endometrium could be seen nor definitely identified. 

Sections from the lung exhibited extensive foci of thrombosis^ necrosis, and 
hemorrhage with contiguous areas of exudative, reactive inflammation. The 
typical picture was a central core of thrombosed, necrotic tissue consisting chiefly 
of cellular detritus, fibrin, and red cells, outside of which was a sinuous border 
made up of macrophages capped by a broader, irregular zone of intact neoplastic 
tissue. The stroma was extremely scant and the adjacent normal pulmonary tissue 
was atelectatic. Some alveoli were filled with inflammatory exudate. The 
individual tumor masses were so numerous that comparatively little pulmonary 
tissue remained intact. In some places one might discern actual invasion of and 
spread through the alveolar wall with almost complete filling of the air vesicle 
by tumor cells. More or less hemorrhage accompanied the process in each case 
(Fig. 1). 



1. Kig. 2. 

Fig. 1. — Invasion of wall of pulmonary alveolus by tumor tissue. 
Pig. 2. — Tumor emboli in kidney. 


The liver was the scat of extensive focal and coalescent thrombotic areas with 
apparently viable tumor tissue, however, alwat-s visible at the periphery. In 
some sections invasion was definitely limited to the portal canal, but this ap- 
peared to bo merely an early stage of the same process, giving rise to larger areas 
of coalescent tumor tissue seen elsewhere. Invasion of the vascular channels was 
very pronounced and, as adjacent lobules were invaded bv neighboring tumor 
masses, the intervening hepatic parenchyma was compres.sed and atrophic The 
Mnusoid.s appeared to be wider than normal and the reticulum more prominent, but 
this might be more app.ircnt than real by reason of the narrowing of the liver cords 
In many places the cells of Nupffer stood out prominently. 
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and atypical mitotic figures. Tlie nuclei were hj^erchromatic and contained 
large nucleoli in every field. One such region is shown in Fig. 3 in which the 
lesion has reached the stage of epithelioma in situ (Broders). Finally, several 



Fig. 1. — Gross specimen showing pedicle of flbromyoma around which the epithelioma 

was localized. 



Fig. 2. — Hyperplasia of squamous epithelium covering flbromj'oma in vicinity of pedicle 

(X52). 



UNUSUAL COEXISTENCE OP SQUAMOUS CELL CARCINOAIA 
AND CERVICAL PIBROMYOMA^' 

Malcolm B. Dockerty, M.D., and Jaaies C. Masson, M.D., 
Rochester, Minn. 

(From the Mayo Clinic) 

U TEBINE fibromyoma and uterine carcinoma botli constitute a fair proportion 
of gynecologic lesions, and it is not surprising that these two conditions 
are encountered occasionally in combination. According to Martzloff' in a 
study of more than 16,000 cases of uterine libromj^oma, carcinoma of the corpus 
uteri was present in 2.23 per cent and of the cervix, in 1.5 per cent. However, 
since cervical fibromyomas constitute but 5 per cent of the entire group and 
since pedunculation is the exception rather than the rule, the coexistence of 
squamous cell carcinoma in such a case becomes a matter of extreme rarity. 
When the malignant process is confined to the stalk of the fibromyoma, we have 
a combination of circumstances bordering on the unique. In the literature, 
however, we encountered articles bj’’ Bishop,^ Chisholm,^ Geller,® Princeteau® and 
Stein,® describing cases comparable in many respects to the one we wish to report. 

REPORT OP CASE 

A single white woman, aged 56 years, came to the Mayo Clinic on Feb. 13, 
1940; she complained of daily, vaginal, postmenopausal spotting of ten years’ 
duration. For nine 3 'cars she had followed the counsel of a “friend” who had 
advised against medical consultation but finall.v the patient compromised by con- 
sulting an osteopath who made a diagnosis of “fibroids” and advised operation. 

Examination disclosed an enlarged, somewhat tender uterus which was ap- 
parent!}' the seat of multiple fibromyomas. The largest of these appeared to 
be pedunculated, of cervical origin and somewhat infected. Results of examina- 
tion otherwise were essentially negative. 

At operation on Feb. 17, 1940, a pedunculated fibromyoma that measured 7 cm. 
in diameter was removed vaginally by one of us (Masson). The unusual condition 
to be described herein was found on routine fresh frozen sections stained with 
polychrome methylene blue. Under ordinary conditions, we do not like to open 
the abdomen for at least a couple of weeks after removing an infected fibroid 
through the vagina, but on account of the diagnosis of malignancy we felt that we 
should not wait that long in this case, and three days following the first opera- 
tion, after thorough sterilization of the vagina, cervix, and raw surface from 
which the fibroid had been removed, we did a total abdominal hysterectomy. 
After a convalescence complicated by a mild infection of the upper portion of 
the respiratory tract, the patient was given a course of roentgen therapy over 
the pelvis and was dismissed on the thirtieth postoperative dav. 

Gross features of interest are shown in Pig. 1 . Alieroscopic sections taken 
through the convexity of the pedunculated growth revealed the usual picture 
of a hyalinizing fibromyoma with a subacute inflammator}' reaction in the super- 
ficial layers. Study of a region in the vicinity of the stalk, however, demon- 
strated a mantling of stratified squamou.s epithelial cells, somewhat hj-perplastic 
in appearance (Fig. 2). Toward the attachment of the pedicle, the epithelial cells 
became more irregular in size and .shape, giant cell forms were frequentlv en- 
comitero d and pronounced cellular actimty was evidenced by numerous tj^ical 

‘Pubmlttoil for publiC.T.llon, May S. 1940. 
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being peculiarly confined to the stalk of the pedunculated fibroni 5 'oma, as already 
described. The tubes and ovaries were atrophic. 

COMMENT 

Considerable literature has accumulated on the subject of cellular metaplasia 
since Kustner,G in 1884, called attention to the squamatization occasionally ob- 
served in connection with cervical pol 3 ’ps. The roles of long-continued irritation 
and infection have been repeatedlj”^ stressed as etiologic factors in the production 
of this metaplasia which has long been considered in the light of a definitel)' 
precancerous condition. Thus, it is pointed out, arise squamous cell carcinomas 
of the gall bladder and bronchial mucosa, situations in which squamous epithelium 
is not normally found. It is not surprising, therefore, that metaplasia is en- 



Fig'. 5. — Columnar epithelium lining the cervical canal (X32). 


countered frequently in the uterine cervix. Here, trauma, infection, and, frequently, 
ulceration occur in combination in a region in wliich squamous cells and glandular 
epithelium are normally in intimate approximation. It is thus that we attempt to 
explain in our case the progression through prolonged ulceration, repeated repair 
and metaplasia to the final stage of malignant neoplasia. The localization of the 
latter serves merely to emphasize the importance of the etiologic factors and points 
to the necessitj^ for early treatment of certain benign lesions of the uterine cervix. 

SUMMARY 

An unusual case of coexistent polj-poid cervical fibrom 5 mma and early squamous 
cell carcinoma is reported. Evidence is adduced that trauma and prolonged 
chronic irritation led to atypical repair, metaplasia, and eventually to malignant 
neoplasia. 
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regions "were seen in ■\vliicli tlie busement menibrnne wns broken and migration 
superadded to fulfill the most exacting criterion of undoubted malignancy, an 
invading squamous cell carcinoma, Graded 3 (Fig. 4). Careful examination of the 
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unusual experience of having encountered 4 cases of mechanical in- 
testinal obstruction, 3 ante partum and 1 post partum, seems to war- 
rant this report. 

CASE REPORTS 

Case 1. — S. S., 41 years of age, para ii, was admitted to the hospital on Sept. 
1, 1938. Two spontaneous deliveries, one in 1923 and the other in 1926, and a 
laparotomy in 1931 for the removal of a left benign ovarian cyst are noted in 
her history. On admission she was about six weeks before term, and had had 
irregular labor pains for several hours. Eectal examination disclosed a high 
breech presentation impressible into the pelvis, and a cervix two fingers dilated 
and uneffaced. The fetal heart sounds were normal and occasional uterine con- 
tractions palpable. 

Irregular pains continued until the following morning when, after a few hours 
of nausea, belching, and retching, there followed an attack of vomiting, and 
colicky pains in the epigastrium. There was no evidence to indicate a toxemia of 
pregnancy. By afternoon of the same day all symptoms had spontaneously 
subsided. 

The next day (September 3) marked an episode of recurring epigastric colic, 
much distention, tenseness, and pain over the epigastrium. The temperature was 
102° F. By gastric lavage 1,000 c.c. of dark brown, foul-smelling fluid was re- 
covered. An enema gave a poor result though the patient had had no bowel 
movement since admission. 

Twenty-four hours later (September 4) all symptoms subsided and the abdomen 
was soft and flat. The rectal temperature was 100° F. Occasional uterine con- 
tractions occurred, but the cervix was still two fingers dilated. The impression 
was constriction by post-operative adhesions of an incomplete type with spon- 
taneous recession. 

Since the patient was obviously not in labor,. she was transferred on September 
5 to the medical service. For the next three days her symptoms remained quies- 
cent and her temperature 99° to 100° F. ‘She was passing some gas and small 
quantities of feces. On September 8 her teiiiperature rose to 102° F., fecal vomit- 
ing suddenly occurred, and the abdomen bechme moderately distended. 

A diagnosis of mechanical intestinal obs,1^ruction due to postoperative adhesions 
was made and operation advised. The family refused consent until the following 
day. The delay proved unfortunate, for during the subsequent twenty-four hours 
the patient lapsed into a condition of vasomotor collapse. Transfusions, intra- 
venous glucose, gastric lavage, and other,' stimulating measures were employed, 
but she failed to rally sufficiently to attempt surgical intervention. 

On the same day after several hours of pains, a male still-born infant was 
delivered spontaneously by the breech. The following day (September 11) she 
became comatose, temperature rose to 105° F., and at 11:25 a.m. she died. 

Autopsy by Dr. Eavid disclosed partial intestinal obstruction with firm adhe- 
sions of the sigmoid to the left uterine cornu. It should be mentioned that after 
delivery there occurred naturally profound intra-abdominal changes and re- 
arrangement of the intestinal loops and uterus. Hence, the pathologist's report 
of partial obstruction is at variance with conditions that existed ante partum. 
The mechanical effects on the intestine resulting from delivery will be more 
specifically discussed in connection with the second case. 

Comment . — This case too well exemplifies tlie diagnostic pitfalls characterizing 
acute intestinal obstruction, particularly of the partial type, during late pregnancj. 
The difficult^’ was further accentuated by periods of recession of clinical sjanptoms. 
The improvement, objective and subjective, following lavage, enemas, and seda- 
tives, is fraught with great danger as it induces a sense of false optimism. To 
wait for fecal vomiting before venturing a diagnosis is always injudicious and 
frequently belated. The lower the site of obstruction, the longer will be the 
interval before such vomiting appears. 
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ACUTE INTESTINAL OBSTRUCTION COMPLICATING 
PREGNANCY AND THE POST-PARTUM PERIOD 

With a Report of Four Cases 

Frederick Weintraub, M.D., and Boris J/Vffe, M.D., Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology and the Department of Surgery, 

Israel Zion Hospital) 

A REALIZATION of the possibility of acute intestinal obstruction 
oecurring as a complication of the pregnant or parturient woman 
is an indispensable prerequisite to timely diagnosis and rational treat- 
ment. In early surgical intervention lies our main hope of effecting 
some reduction in the high mortality rate exacted by this rare and 
grave affection. Delay in diagnosis as well as indecision and perilous 
conservatism in management are all too frequently observable in case 
reports published both in this country and abroad. The first of the 
four eases, herein reported, which ended fatally, stimulated the present 
study and impressed us with the urgent need of readier recognition 
and more prompt treatment of this complication. 

Three of the cases of acute intestinal obstruction during pregnancy 
occurred in a series of over 32,000 deliveries at the Israel Zion Hospital. 
The fourth ease occurred post partuin. 

G. G. Bemis found this complication twice in 15,000 obstetric patients at the 
Woman’s Hospital of New York. Prom 1900 to 1931 the American and British 
literature contains reports of only 13 cases. Kornfeld and Daichman in 1934 re- 
ported one case of volvulus in over 31,000 hospital deliveries and stated that a 
careful search of the literature failed to reveal any cases reported in this country 
up to that year. Casagrande in 1936 reported a case of full-term pregnancy com- 
plicated by acute intestinal obstruction and stated that two such cases of acute 
obstruction had occurred in 11,246 hospital cases. Stander in his 1936 revised 
edition of Williams’ Obstetrics curtly disposes of intestinal obstruction as follows: 
“This rare complication of pregnancy should be treated upon general surgical 
principles. ’ ’ Similar cursory or no consideration is given to the subject in other 
standard American and British textbooks. In an excellently individualistic article 
on the “Surgical Complications of Pregnancy,’’ Cosgrove mentions no case of 
acute intestinal obstruction in 25,000 obstetric patients on his service. 

Most of the published reports on this subject are based on the indi- 
vidual author’s observation of one, or occasionally . two cases. The 
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Case 3. — G., 28 years old, para 6, was admitted, when six months pregnant, 
on Oct. 21, 1939. Her chief complaint was the sudden onset of severe and gen- 
eralized abdominal pains and frequent vomiting spells, no bowel movement, and 
no flatus during the preceding twenty-four hours. There was no toxemia. Physical 
examination revealed a left pararectal scar (ovarian cystectomy, 1937), gener- 
alized abdominal tenderness, and moderate distention. The impression was high 
intestinal obstruction. During the following fort 5 ’--eight hours her s}^mptoms be- 
came intensified. 

A laparotomy under spinal anesthesia revealed an omental band wrapped around 
the lower part of the ileum, tightly constricting it. One foot of distended ileum 
was deeply cyanotic. Severance of the adhesions and hot applications restored 
the bowel color and lumen continuit 3 ’’. Uneventful convalescence and discharge 
from the hospital ten da 3 ^s after operation ensued. 

Comment . — In this case, though there was evidence of a former abdominal opera- 
tive scar, which should have served as a beacon, in the first place, and though there 
occurred a dramatic onset of all the cardinal symptoms of acute intestinal obstruc- 
tion, viz., nausea, vomiting, abdominal pain, distention, and constipation, in the 
second, there followed nevertheless a delay of forty-eight hours before operation 
was performed. 

Case 4. — J. Y., 32 3 mars old, para i, was admitted on Jan. 20, 1938, when seven 
months pregnant. In her histor 3 - appears a record of a right salpingo-oophorectomy 
and appendectom 3 ' nine years previousl 3 q and of an umbilical herniorrhaphy four 
years previously. A normal delivery occurred eight years ago. Her chief complaint 
was vomiting of seven months’ duration. In the first trimester of her pregnancy 
the vomiting had occurred only in the morning, but thereafter at any time of the 
day. There had been periods of comparative freedom from vomiting, lasting from 
a few days to several weeks. 

For the entire week preceding hospital admission she had had no bowel move- 
ment. During the same week abdominal distress and distention had become 
marked and vomiting so frequent that it was impossible for her to retain an 3 ’' 
food. A diagnosis of intestinal obstruction was made. At operation adhesions 
involving the anterior abdominal wall, omentum, small intestine, and uterus were 
found. Many intestinal loops wmre adherent to one another, but the obstruction 
■was caused by several bands constricting the small intestine. The bands were 
severed, the intestinal coils liberated, and part of the omentum removed. The 
postoperative course was uneventful and normal delivery at term ensued. 

Comment . — The cMef complaint in this case was chronic, intermittent vomiting of 
seven months ’ duration. Its occurrence in the forenoon, during the first trimester, was 
interpreted as the ordinary morning sickness of early pregnancy. Precisely when 
this type of vomiting ceased, and that caused by intestinal obstruction super- 
vened cannot be stated. It may' be assumed, howmver, that this occurred in the 
fourth month, for it is unusual for ordinary morning vomiting to become aggra- 
vated after this period in a patient not suffering from a toxemia. It was then 
that the vomiting in this case no longer remained limited to the morning but 
occurred at any' period of the day. Furthermore, the abdominal scars and the 
history of two laparotomies should have directed attention to the possibility^ of 
an intestinal complication from adhesions. When one considers also that, during 
the fourth and fifth months, the uterus encroaches on the abdomen, the mode of 
production at this time of intestinal obstruction is understandable. During the 
first trimester, when the uterus is still within the pelvis, it is most rare for adhe- 
sions to give rise to serious symptoms. Beginning in the second trimester, the 
obstructive features persisted in this case until an acute culmination in the 
seventh month. The enlarging uterus, acting on old adhesions, supplied the 
mechanical basis for this development. 

SUMMARY 

1. Because of its rarity' and the confusing influence exerted by co- 
existent pregnancy, acute intestinal obstruction complicating preg- 
nancy is cliai’acterized by delay in diagnosis and belated surgical 
intervention. 
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Case 2. — M. B., 35 years old, para ii, had a spontaneous delivery on the day 
of admission, Feb. 28, 1934. Her pregnancy had been normal. Two previous 
pregnancies and deliveries had also been normal. During the past ten years 
occasional episodes of constipation and right lower quadrant pain of varying 
severity, lasting several days at a time, appear in her anamnesis. A diagnosis of 
chronic appendicitis had been made. 

Before she was removed from the deliverj’’ table, it was observed that her 
right upper and lower abdominal quadrants were considerablj’' distended and 
tympanitic. This finding persisted through that day and the next; and, on the 
second day post partum, there occurred in addition to the tympanites, several 
vomiting spells and moderatelj’' severe pain in the right upper and lower quad- 
rants. Her temperature rose to 102° F., pulse 110. On the third day post partum, 
her sj'mptoms became aggravated. At no time since delivery had she passed any 
gas or feces. 

On the fourth day post partum, fecal vomiting occurred. A diagnosis of ob- 
struction in the transverse colon or its flexures was made. At operation, per- 
formed under spinal anesthesia the same day, the cecum, thinned-out and bal- 
looned to the size and shape of a honej’dew melon, thrust itself through the 
incision. The ascending colon was collapsed and surrounded by numerous adhe- 
sions in which a long, tliin appendix was firml}' imbedded. Near the center of 
the cecum a dark, hemorrhagic area, about one-half inch in diameter, was visible. 
As soon as the adhesions were liberated, the cecal distention diminished and pas- 
sage of gas into the collapsed ascending colon occurred. A cecostomy was performed. 

During the first five postoperative days, her course was stormy. Improvement 
was manifest by the tenth postoperative day when spontaneous defecation oc- 
curred though the colostomy was draining well. She was discharged twenty-one 
days after operation. Two months later the cecal fistula was closed surgically. 

Comment . — This case demonstrates the possibility of acute mischief during the 
early post-partum period, arising from adhesions which remained relatively innocuous 
ante partum. The compression exerted by the enlarging uterus during the course of 
the pregnancy on the cecum and adherent ascending colon was a gradual process 
which did not disrupt entirely the patent relationship between these adjacent 
segments of bowel. It will be recalled that there is a normal tilt to the right 
and posteriorly of the pregnant uterus which produces increased pressure on the 
cecum and ascending colon. Immediately following parturition there occurred an 
extensive and widespread re-arrangement of the intestinal coils and a marked 
alteration in intra-abdominal and intra-intestinal pressure. As the cecum was 
suddenly decompressed by the abrupt emptying of the gravid uterus, it is con- 
ceivable that an inrush of gas would cause the cecum to distend and probably 
undergo a certain degree of torsion if there existed any obstruction at a higher 
level. Such obstruction could readily be brought about at this time by the render- 
ing taut of the many adhesions previously mentioned which, by angulating and 
fixing the ascending colon with its short mesenteric attachment, would convert 
its previously patent lumen into an obstructive lesion. The greater the gaseous 
pressure within the cecum, the more tightly sealed would be the site of obstruc- 
tion in the fixed ascending colon. 

Bearing in mind the modus operandi of the obstruction, it will be understood 
why the patient’s right upper and lower quadrants became markedly distended 
so soon after emptying of the uterus. In this case the diagnosis should have been 
made and operative treatment instituted earlier than the fourth day post partum 
and before the onset of fecal vomiting since, unlike the previous case, the signs 
and symptoms were of a progressive nature, in the first place, and, in the second, 
the post-partum abdomen is more favorable for physical examination than the 
tense abdomen of late pregnancy or term. However, the opportunity for us to 
see the patient did not arise until the day of operation. 

It is of interest to note that no previous operation had been performed upon 
this patient. The history of so-called chronic appendicitis or pelvic inflammation 
in suspected cases of acute intestinal obstruction in the post partum should be 
given due consideration. 



BENIGN POSTIRRADIATION STRICTURE AND PRIMARY 
CARCINOMA OP THE COLON 


James N. Stanton, Jr., M.D., and Harold "W. Jacox, M.D., 

Pittsburgh, Pa. 

(From The Western Pennsylvania Sospital) 


W ITHIN the past six years attention has been called to the late occurrence of 
benign strictures of the sigmoid colon and the small intestine following 
radium and roentgen therapj”^ for cancer of the cervix uteri.i-3 The interval from 
irradiation to the appearance of symptoms varied from a few months to as long 
as eight years. The importance of differentiating between a recurrent malignant 
condition and a sequela of previous radiation therapj^ before giving further irradi- 
ation or before considering the condition hopeless due to recurrent or metastatic 
cancer was emphasized.3 

The patient whose case we report presented such a problem about nine years 
after she received radiation therapy for a recurrent malignant lesion of the uterine 
cervix. However, not only a benign stricture of the upper sigmoid colon but also 
a second primarj' cancer of the bowel were discovered at laparotom}'. 

Hor the patient’s past medical historj' w^e are indebted to Drs. Thomas S. 
Cullen and Curtis F. Burnam of Baltimore: 


From Thomas Cullen’s letter we have the following information: “On May 8, 
1930, I saw Miss A. Z. S. of Pittsburgh. The patient was 43 years of age. She 
began to menstruate at 13 and was regular; flow was moderate, and she had had 
no pain until the year previous to her coming to see me. Her last period was two 
weeks ahead of time, and for a few weeks, on the least exertion, she would pass 
bright red blood from the vagina. 

“During the World War she had amebic dysentery. 

“On pelvic examination, a cauliflo'wer grow'th, about 8 cm. in diameter, sprang 
from the cervix. It almost completely filled the vagina. Fortunately, it was 
confined to the cervix and was freely movable. The body of the uterus was rel- 
atively small. To the right of the uterus was a mass 7 or 8 cm. in diameter, freely 
movable, and possibly a cyst. 

“On May 12, 1930, the patient was operated upon at the Johns Hopkins Hospi- 
tal. A complete Wertheim operation was done. On the left side the ureter was 
rather difiicult to get at, as there was a little inflammatory thickening in this 
area. The small ovarian cyst on the right side was removed before the hysterec- 
tomy was completed. The patient made a satisfactory recover}'. 

“The pathologic report was as follows: 


‘ ‘ Specimen . — The uterus was normal in size and shape. The peritoneal surface 
was smooth. The cervix was attached, together with a cuff of vaginal mucosa. 
The latter was pale and smooth and measured about 1 cm. in width. The cervix 
was a cauliflower-like mass measuring 5.5 cm. in diameter. It was granular and 
ver}' friable. The larger part of the growth was in the anterior lip, though the 
posterior lip was also involved. None of the growth seemed to have extended 
beyond the vaginal cuff. 

“The cervix, uterus, left tube, and left ovaiy were not cut for section, but were 
saved as a whole for the museum, as a beautiful example of carcinoma of the cervix. 

“The left tube and ovar}' were of about normal size and appearance, externalh 
and on section. 


“The right ovary was replaced by a cystic mass, 8 cm. in diameter. The 
peritoneal surface was pale and smooth. The tube was stretched across the surface 
of the cyst and was adherent to it. The cyst was unilocular and was filled with 
clear, straw-colored fluid. The wall measured about 2 to 4 mm. in thickness. 
The lining was pale and smooth. 

“Provisional Diagnosis . — Epidermoid carcinoma cerwx uteri. Unilocular, gimplc 
.‘'crous cystadenoma ovary, right. Norm.al tube bilateral. Normal ovary, left. 
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2. Three of the cases, herein reported, occurred during the ante- 
partum period in a series of over 32,000 hospital obstetric admissions. 
The other occurred during the early post partum. 

3. From a review of the 4 cases, one is impressed with the important 
fact that the single fatality of the group occurred in that patient who 
was not subjected to operation. In the other three cases the relative 
timeliness of operation ivas reflected in proportionately favorable re- 
sults. It is obvious that pregnancy predicates pernicious procrastination 
in the management of this condition. 

4. “Primaiy pregnanej’- ileus,” as defined by previous writers, and its 
two types are mentioned. In contradistinction to "primary pregnancy 
ileus,” we suggest the designation of “secondary pregnancy ileus'’ for 
those eases in which pre-existing bands or adhesions are primarily re- 
sponsible for the obstruction, the mechanical effects of the enlarging 
uterus being the secondary factor in its production. All of our cases 
were of the secondary variety. 

5. In a gravida who presents symptoms of acute intestinal obstruc- 
tion, it is of paramount importance to look for the scar of a former 
laparotomy. In the absence of such scar, however, a history of abdomi- 
nal or pelvic inflammation may be equally relevant. The commonest 
operative antecedents have proved to be appendectomy and pelvic 
operations. 

6. Because one or several of the cardinal symptoms of acute intestinal 
obstruction are so commonly associated with normal pregnancy, they are 
generally regarded with a complacency that may prove dangerous or 
even disastrous in the presence of this complication. A discussion of 
these several sjonptoms with reference to differential diagnosis is given. 

7. Improved maternal and fetal results can be achieved only by earlj’- 
operation. Only the minimal surgical procedure should be carried out 
that suffices for the relief of the obstruction. A meticulous technique 
whose objective is to avoid unnecessary disturbance of the pregnant 
uterus is indicated. Gratuitous surgery is contraindicated. 

8. To delay operation during pregnancy in anticipation of spontane- 
ous cure of acute obstruction is to court disaster. Until proved other- 
wise, each case is prima facie one of meclianical obstruction, or, as we 
term it, “secondary pregnancy ileus.” 

9. The exceptional instances in Avhich preliminaiy cesarean section 
is indicated, are discussed. 


We express our indebtedness to Drs. Leo S. Schwartz, Romeo Auerbach and wniliam 
L. Wolfson for permission to utilize the foregoing case Records” 
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Sigmoidoscopic examination was unsuccessful in reaching the lesion. Laparotomy 
was advised but the patient refused it. She left the hospital only to return within a 
month because of the recurrence of abdominal pain. 



Fig. 1. — A, Roentgenogram of the pelvis with a metallic foreign body resembling a 
radon seed opposite the left ischial spine. B, Colon examination showing obstruction to 
the passage of barium at the junction of the descending and sigmoid areas. 



Fig. 2. — Tj'pical adenocarcinoma of the colon discovered nine and one-half years after 
a primarj- malignant tumor of the uterine cervix. 

On Jan. 29, 1940, nuth the patient under ether anesthesia, an exploration was 
made which disclosed the sigmoid and rectum densely' adherent to the surrounding 
structures, A hard mass approximately 6 cm. in length was present about the 
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“Sections.— The section of right ovarian cyst showed an outer zone of norma 
ovarian stroma. Scattered through this were several small cysts lined with granu- 
losa cells. The lining of the cyst was made up of pink-staining fibrous tissue and a 

broken layer of low cuboidal epithelium. ^ _ 

“The tube showed normal folds of mucosa with no inflammatory infiltration. 
“Diagnosis . — Epidermoid carcinoma cervix uteri (gross). Normal tube, rig t. 
Simple serous cystoma ovary, right, benign. Normal tube and ovary, left (gross). 

(Note by Dr. Hugh Warren.) _ _ . .. 

“This was one of the few cases in which we had no microscopic examination. 
The specimen was such a beautiful one that it was preserved intact for museum 
purposes. There was no doubt of the character of the growth, as shown by its 
speedy return. 

“In December, 1930, the patient began to have a watery discharge which con- 
tinued and became very fetid. She had been running a temperature of 99.2 P. 
and sometimes 100° P., in the evenings. 

“When I saw her on March 10, 1931, the vaginal vault was filled with a new 
growth, fully 8 cm. in diameter. There was also a small, friable growth in the 
right vaginal vault. 

“The patient was referred to Dr. Curtis P. Burnam for irradiation." 

We extracted the following from Dr. Burnam ’s communication: 

“My first treatment was on March 11, 1931, when I introduced eighteen re- 
movable gold tubes into the growth, and gave a total dosage of 2.495 Gm. hours. 
On March 15, 1931, I used four removable tubes, which were left in for two hours; 
the total dose on that date was 0.7536 Gm. hours, or 753.6 mg. hours. On April 8, 
I used a plaque in the vault of the vagina, containing 1694 me., for eighteen min- 
utes. This amounted to a gram half hour. 

“On April 9, 10, and 11, the patient was given x-ray treatment. The factors 
used were a distance of 57 cm., 1 mm. aluminum plus 1 mm. copper and several 
millimeters of sponge rubber, and I used a technique which I have rarelj’’ indulged 
in since. On April 9, I gave 800 roentgens over the abdomen, through a single 
portal, 7 by 7 cm. On the tenth, new areas of skin were taken and a similar 
dosage given to two areas. On April 11, two posterior portals were used with 
the same dosage. The total amount was 4,800 roentgens on the skin. 

“In addition, on April 11, I gave 1 Gm. half hour of radium by a permanent 
implant into the left parametrium. On May 6 and 7, x-ray was again given. 

“The patient cleared up very nicely. So far as I could make out, the local 
growth disappeared completely." 

There never were any sjTnptoms or signs of bowel irritability nor postirradi- 
ation proctitis. 

She remained well in the interval of eight and one-half 3 mars until about the 
first of December, 1939, when she became unusually constipated. Laxatives pro- 
voked a diarrhea and abdominal cramps. These symptoms subsided in a few da}^s 
and were succeeded by vague abdominal discomfort with distention but without 
vomiting. On Dec. 13, 1939, the patient was awakened by a sharp pain in the 
right upper abdominal quadrant. This was followed by the passage of a large 
amount of bright red blood from the rectum. The bleeding continued at such an 
alarming rate that she was admitted to The Western Pennsylvania Hospital the 
same day. 


Upon admission the patient was a normal, obese, white woman except for a 
slightly distended abdomen and hyperactive peristalsis. Laboratory findings 
were not abnormal. She was given fluids parenterally, later by mouth, and oil 
retention enemas. Within forty-eight hours the bowels moved, and there was 
no further bleeding. 

A roentgenogram of the colon showed a point of obstruction at the junction 
of the descending colon and sigmoid (Fig. 1, B). There was distention of the sig- 
moid and rectum, but no barium passed beyond the narroiving. There was no chan- 
nel tj-pical of a new growth and the obstruction was interpreted as an inflammatory 
stricture due to surrounding adhesions. A metallic foreign body resembling a radon 
seed was adjacent to the obstruction (Fig. 1, A). ^ ^ 



FIBROMYOMA OP UTERINE CERVIX, PEDUNCULATED AND 
EXPELLED FROM VACINA 

Richard Torpin, M.D., and B. C. Beard, M.D., Augusta, Ga. 

(From the Department of Obstetrics and Gynecology, University of Georgia School 

of Medicine) 

E S., negress, aged 29 j'ears, slender constitutional tj’pe, poorly nourislied, 
. entered the hospital complaining of pain due to a grapefruit-size mass hanging 
from her vagina. She stated that thirty hours previously she was sitting on a slop 
jar and had two or three hard pains, rather like labor pains, and felt something 
slip down between her legs. She tried to push it back, but was not successful 
(Fig. 1). She had been sick for about three weeks in and out of bed suffering 
with pehdc pain, some nausea and vomiting, and a profuse vaginal discharge. 
A midwife treated her with tablets and douches. She states that she had noticed 
a “knot” in her lower abdomen for three or four months; and for the past 
three months had not been able to have sexual intercourse because of a mass filling 
her vagina. 

For three or four months her bowel movements have been regular, but when 
she urinated only a small amount of urine was expelled, leaving a feeling of more 
in her bladder; but after the tumor was expelled and later excised, her urine 
flowed freely. Her last menstrual period was a few days late but of normal 
duration and flow. Previous periods were normal. She gave a history of first 
menstruating at twelve or thirteen j'ears of age, always regular and of five or six 
days’ duration; moderate flow and there was no change even during the last few 
months. She married at the age of 13 or 14 and has one child 13 years old. She 
stated that she had had 3 miscarriages at two to four months each, the last one 
being about one year ago. 

The physical examination revealed otherwise essentially normal findings in a 
malnourished negress with subnormal mentality; temperature 100° F.; pulse, 110; 
respiration, 20. Her blood pressure was 130/70; her red blood cell count 4,000,000; 
hemoglobin 10 Gm. per 100 c.c. ; white cell count 16,000 with 50 per cent polj- 
morphonuclear leucocytes and 50 per cent lymphocytes. The urine had a smal 
amount of albumin, but a clean specimen -was difficult to obtain because of the 
mass protruding from her vagina. 

The operation was performed with the patient anesthetized by cyclopropane 
inhalation. Because of a rather small pedicle the size of a large thumb attache 
to the lower edge of the posterior wall of the cervix, the diagnosis of a tumor 
rather than an inverted uterus was evident. The cervical canal, which was 
anterior to the pedicle, was dilated enough to admit a small finger, and when the 
protruding mass was pulled down, the cervix appeared at the introitus. e 
fundus uteri was enlarged and boggy, the size of a lemon, and it was free } 
movable and there were no lateral masses. The cervix wms not elongated; 
the expulsion of the tumor from the vagina prolapsed the cervix and 
to the introitus. Previously the uterus most certainty must have been eleva e 
in the abdominal cavity nearly to the umbilicus. The pedicle was clampe an 
the mass excised. The clamp was then replaced by hemostatic ligatures. 
made a rapid recovery without appreciable elevation in body temperature. 

The gross patholog}’ consisted of a fetal head-sized mass somewhat encapsu 
lated but with a surface slightly irregular and necrotic in places. The con 
sistency was homogeneous and indefinitely cystic feeling. 

The mass measured 15 by 12 by 8 cm. and weighed 745 Gm. The cut surface 
was that of an edematous fibromyoma with a few small irregular cystic areas 
filled with serous transudate. 


490 



STANTON, JR., AND JACOX : BENIGN POSTIRRADIATION STRICTURE 489 

junction of the descending colon and the sigmoid. With difdculty the sigmoid 
was separated and resection of a t 3 "pical carcinomatous mass accomplislied. Two 
centimeters distal to the neoplasm, a benign stricture about 1 cm. in diameter 
was present. This was not apparent until the intestine was opened. It seemed 
to involve only the mucosal and muscular la 5 'ers with a bandlike annular constric- 
tion. Anterior to this was found a radon seed which was the foreign body seen 
in the roentgenogram. There was no evidence of neoplasm in the pelvic organs nor 
metastases in abdominal lymph glands or liver. It was impossible to remove the 
stricture because sufScient bowel could not be freed. 

The pathologic specimen consisted of large bowel 6 cm. long. The major 
portion of it was occupied b 3 - a firm mass with a craterlike ulcerated depression 
from the mucosal surface 3% cm. in diameter and 1% cm. in thickness. The 
serosal fat was hemorrhagic. Longitudinal section through the specimen exhibited 
infiltrating, grajdsh white, translucent tissue. The microscopic diagnosis was 
“adenocarcinoma, poorlj' differentiated with tumor extending to subserosal 
fat” (Fig. 2). 

A smooth postoperative course was interrupted bj’ a urinary tract infection, 
phlebitis of the right leg, and a partial disruption of the wound due to severe 
coughing. She was discharged two and one-half months following operation, and 
at the present time (July 1, 1940), six months after operation, she has gained in 
weight and is having no sj'mptoms. 


COMMENT 

In a fairlj' extensive search of the literature we could not find a similar case. 
The benign stricture was typical of those due to irradiation and was probablj^ the 
result of a combination of radium and roentgen therapj^, although the amount 
certainly was not excessive. There had been no immediate intestinal reaction follow- 
ing irradiation and the stricture was not clinically significant until she developed 
signs and symptoms of colonic malignancj% Although bleeding from telangiec- 
tases has been reporteda as the chief complaint in some cases of stricture, a nine- 
j^ear interval without bleeding made this possibility less likely and suggested new 
growth rather than stricture. The rarity of finding a benign stricture and a 
malignant growth simultaueouslj’^ precluded the possibility of diagnosing both 
conditions before operation. 

The attack of amebic dysenterj’^ suffered twenty-two years previously plus the 
radical panhj^sterectomy might have been contributing factors in the develop- 
ment of the benign stricture, in that adhesions held the bowel fixed in one position 
so that it received a maximum exposure of irradiation. The possibility of amebic 
dysentery producing an isolated stricture was considered remote. Multiple healed 
ulcers rather than stricture would have been expected. The carcinomatous area 
was situated directly above the stricture so that stasis might also have been one 
of the local inciting factors for the development of the neoplastic change in a 
cancer-susceptible individual. 

In our opinion, the carcinoma of the bowel was a second primary tumor. The 
chance of this being a late metastasis is unlikely because of the typical micro- 
scopic appearance of adenocarcinoma of the colon without evidence of invasion 
from the outside. The recurrent malignant primary tumor of the uterine cervix 
for which the patient was treated nine years ago remains cured, according to our 
present standards for the evaluation of such data. 


SUMSIAEY 

Both a benign postirradiation stricture and primary adenocarcinoma of the prox- 
imal sigmoid colon were found nine years following successful radiation therapy for 
a recurrent malignant lesion of the uterine cervix. 
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or more; and in tire ones of Counseller, Collins and Eeel extended downward into 
the vagina through a well dilated cervical canal. In Eeel’s case the tumor 
in a white girl, 25 years old, weighed 7 kg. 

Type B, interstitiallj' growing tumor, is illustrated Hall’s case in which 
the tumor presented at the vulva, separating the labia more than two inches. 
The patient was a white -woman 44 years old, the motlier of 9 children, the young- 
est 11 years old. She had sj’mptoms of pelvic distress, hypermenorrhea, and an 
acute attack of urinarj- retention. This tumor, probably as large as an orange, 
apparently arose from the posterior -wall of the cervix and dissected interstitiaUy 
between the posterior vaginal wall and the rectum and presented at the introitus 
of the vagina. It was quite bloodlessl}' enucleated through an incision in the 
vaginal wall covering it. 

Type C, pedunculated cervical tumor within or protruding from the vagina, is 
well illustrated bj’ the cases of Counsellor, Cox, Church and Paterson, Christopher, 
von Zur-Miihlen and ours. All of these reports are accompanied by illustrations 
and each tumor developed entirel,y intravaginally and was pedunculated to the 
cervix. The patients, apparently all Caucasian, except ours, were aged 46, 37, IS, 
and 29. In general the effect on the uterine bleeding at menstruation was not 
marked in this class, but there was more or less urinary disturbance and in two 
cases the tumor specificall 3 ’' interfered with sexual intercourse. In two of the 
cases the tumor bodj' was expelled from the vagina. In three of the cases the 
tumors were attached to the posterior lip of the eervi.x and in the other to the 
right lateral wall. One had operative treatment b.y abdominal total hj'sterectonu', 
the other three bj’- vaginal extirpation of the tumor. All recovered. The pictures 
Elustrating Christopher’s, von Zur-Miihlen ’s, and our cases could be substituted for 
one another witliout loss of accuracy. 

Type D, arising from a remnant of cervix, is illustrated by cases reported by 
Pletcher, Moench and Greenhill’s second case. All of these apparent!}' were in 
white women, aged 35, 42, and 43, and the time interval between operation of 
supracervical hysterectomy and the treatment of the tumor in the cer-vical stump 
was eight years, one year or so, and seventeen years. The weights of these tumors 
were 12% pounds, 660 Gm., and about 2 pounds, respectively, 
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The author reports upon the relief of intractable pain in 84 cases of cervical 
carcinoma, 3 cases of rectal carcmoma, and 1 of prostatic carcinoma. These are 
subdivided in 2 t}-pes: visceral pain in 42 and somatic pain in 46 eases. Intracta- 
bility can only be determined after a period of hospital observation and such an 
assay of the amount of pain should be made before operative relief is attempted. 
In visceral pain presacral neurectomy gave relief in all but one case. In somatic pain 
the author recommends intrathecal injection of absolute alcohol. There were four 
failures in this group. In addition to correct positioning of the patient, the most 
important points in tlie alcohol injection are to inject no faster than 0.5 e.c. in two 
minutes and not to inject more than 1 c.c. on any one occasion. 


Carl P. Huber. 
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The pathologic report stated that “most of the surface is ulcerated and in- 
flamed, but in a few areas it is covered by stratified mucous epithelium. At one 
end there is a raw area 4 cm. in diameter, ’ ’ 

Fibromas or fibromyomas of the uterine cervix obviously may be classified 
into several types: (a) those that arise in the upper part of the cervix and 
grow upward into the abdominal cavitj', elevating the fundus above it;^ (b) those 
that arise in the middle portion of the cervix and extend out into the interstitial 
tissues of the lower broad ligaments laterally; under the urinary bladder an- 
teriorly, or into the tissue between the peritoneum and vaginal mucosa posteriorly; 
(c) those that grow from the vaginal portion of the cervix and spend their en- 
tire existence within the vaginal cavit 3 ’' or protruding from it; (d) those that 
arise in the cervical stump remaining after supracervical hysterectomy operation. 



Fig. 1. 


According to Counseller and Collins, Turunen in 1930 adequatelj'^ reviewed the 
literature and collected 112 cases of cervical fibroma or fibromyoma and that 40 
of these were encountered in pregnancy when the tumor either blocked or rendered 
childbirth exceedingly difiicult. We find that there have been records of a dozen 
or more since that time. It might be of interest to review all cases and place 
them in the above classification. However that has not been done but some of 
the recent instances may be so presented. 

Type A tumor arising from the upper portion of cervix elevating the fundus 
above It, is illustrated by GreenhilPs first and third cases and by Counseller 
and Collins' case and by Reel’s ease. These four instances, apparently all in 
white women, aged 42, 34, 49, and 25 years, respectively, had tumors in the lower 
part of the abdominal cavity and in the pelvis elevating the fundus in each case 
to or above the umbilicus. These tumors were all large, weighing 4 pounds each 
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Several blocks of tissue Trere selected for microscopic study from representative 
areas, four of which are outlined in Pig. 2. Area 1 included the junction of the 
tumor and placenta (Fig. 3). Area 2 was angiomatous in structure (Fig. 4) while 



Pis’. 1. — Case 1. Placenta and tumor viewed from the fetal surface. Note tlie large, 

lobulated, protruding tumor mass. 



Fig. 2. — Case 1. Cut surface of vertical section through tumor and placenta at 
right angles to fetal surface, showing compact fibrous areas, spongy angiomatous areas, 
and several “blood cysts." Sections were taken from the outlined areas. 

Area 3 was chieflj' librous in character. Area 4 presented a combined fibrous and 
angiomatous composition containing several endothelial-lined “blood cysts." The 
angiomatous areas consisted of countless endothelial-lined spaces, dilated, and 



CHORIOANGIOMA OF THE PLACENTA 
John H. Fisher, M.D., M.Sc., London, Ont., Canada 

(From the Department of Pathology and Bacteriology , University of 
Western Ontario Medical School) 

C HORIOANGIOMA of the placenta is a benign tumor arising from chorionic 
mesenchj’me and appears to be comparatively rare. Most of the papers on 
the subject contain reports of onlj' single eases. It is barelj^ mentioned in most 
of the accepted textbooks on obstetrics and gynecologj', in part no doubt, because 
it seems to be of little definite clinical significance but perhaps because it has 
been largely overlooked. 

Marchetti, in a very comprehensive article, has completely reviewed the litera- 
ture up to 1939 in which he found 209 apparently authentic cases of chorioangioma 
of the placenta and added S eases of his own. However, it appears that he has 
overlooked a ease reported bj' Rhamj’’. Subsequent to Marchetti ’s article a paper 
by Kotz and Kaufman and one bj’^ Siegel and Holley have appeared in the Amer- 
ican literature, each recording a case of chorioangioma of the placenta. Kotz and 
Kaufman have reviewed the literature between 1924 and 1938 and pointed out 
that only 46 cases have been reported in that fourteen-year period. 

The object of this paper is to record briefly two additional cases of chorio- 
angioma of the placenta, including the gross and microscopic features of the 
placental tumors. 

CASE REPORTS 

Case 1. — Mrs. T., white, gravida iv, aged 28 years, had had 3 normal preg- 
nancies previously and the three children are living and well. The antenatal 
course in this fourth pregnancy was uneventful, although she admitted having 
attempted to produce an abortion by inserting some sort of wire stilette into her 
cervix which produced a little vaginal bleeding. No untoward effects developed 
and the pregnancy progressed. A normal full-term infant was delivered sponta- 
neousl 3 ’’ by breech presentation on Feb. 2, 1939. There was no hydramnios and no 
excessive blood loss. The mother’s blood serum was negative for syphilis. Be- 
fore the placenta was expressed intact bj’' the Crede technique, it was noticed 
that the uterus was unusually large and presented a peculiar heart-shaped form, 
so much so that the possibility of a twin pregnancy was suggested. The puer- 
perium was essentiallj’- normal, although at one time it appeared that she was 
developing a femoral phlebitis. The attending physician sent the placenta to me 
for examination because of its peculiar shape and the presence of a large tumor- 
like mass distorting the amniotic surface. 

Description of Placenta and Tumor. — The placenta was discoid in shape, weighed 
1,150 Gm., and measured 17 cm. in its greatest diameter. The umbilical cord was 
eccentrically attached, lying at the margin of the tumor. The maternal surface 
was intact and free from gross changes except for three small infarcts. The 
fetal surface presented a large, lobulated tumor mass, measuring 14 by 11 bj^ 
7.5 cm. and protruding 5.5 cm. above the general fetal surface. The tumor was 
dusky, purplish red in color, semifluetuant in consistency and covered with smooth, 
intact but greatly stretched and elevated amnion. On cross section of the tumor 
in a vertical plane at right angles to the fetal surface of the placenta, the cut 
surface showed a rather variegated structure, partly solid and partly spongy and 
cj-stic. The compact gray areas appeared fibrous in structure, the spongy areas 
proved to be angiomatous in nature and the pseudocysts were filled with dark 
blood. The tumor was obviously arising from chorionic tissue from which it was 
quite well demarcated. The main gross features of the tumor are shown in Figs 
1 and 2. ^ 
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some points, was heaped up into little syncytial masses. The cystlike spaces con- 
tained blood, and occasional focal calcareous deposits were present in the walls 
of the c}^sts. Sections of the placenta proper did not appear abnormal. 

Case 2. — Mrs. P. M., white, gravida i, aged 21 years. Tlie last menstrual 
period was on July 10, 1936, the expected date of confinement April 17, 1937. 
The antenatal course was normal up to the sixth month, at which time the blood 
pressure was slightly raised to 142/94. At the seventh month the blood pressure 
was 158/104, the urine contained albumin 2+, and hj'dramnios was noted. At 
seven and one-half months the blood pressure was 164/116. X-ray picture showed 
an abnormal fetus and medical induction was employed. The membranes were 



Fig'. 5. — Case 2. Placenta and multiple chorioangiomas viewed from the maternal 
surface. Twenty or more pedunculated tumors of various sizes are attaclied to the 
chorionic villi. 

artificially ruptured and deliveiy was spontaneous an‘d eas}'. The infant was an 
approximatelj^ seven and one-half months stillborn, female, anencephalic monster 
with complete spina bifida. The placenta was delivered intact by the Crede 
technique. Blood loss was slight and the puerperium was normal. This patient 
subsequently delivered a normal, full-term infant in anotiier city about Aug. 1, 
1938, after a normal antenatal course. 

Placenta . — The placenta was of normal size, measuring 17 b.y 16 bj^ 3.5 cm. 
Its fetal surface showed nothing unusual. The umbilical cord was attached 
eccentrically. The maternal surface presented 25 pedunculated tumors attached 
to the chorionic villi by delicate, vascular stalks. The tumors were slightly 
mottled, reddish graj' in color and varied in size from a walnut (3 by 2.5 by 
2.5 cm.) to a millet seed (1 to 2 mm.). Thej' hung down from the maternal sur- 
face attached bj' delicate stalks much like small red tubers or potatoes. Some 
of them lay partialh’’ or completely buried between cotyledons or villi. They were 
most numerous in the central part of the maternal surface. About 20 of the 
tumors may be seen in Fig. 5. Their cut surface presented a color and consistence 
like kidney tissue. Otherwise, the placenta showed nothing remarkable. 
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filled with blood. These capillary blood ehannels were separated by thin strands 
of dark-staining fibroblasts (Fig. 4). Some of the fibrous areas were composed 
of compactly arranged, adult collagenous fibers, while in others the structure 
resembled loosely arranged, embryonal mesenchymal cells, producing a myxomatous- 
like tissue. In these latter areas and also in the stroma of the angiomatous areas. 



Pig. 3. — Case 1. Photomicrograph of junction between tumor and piacenta. Area 1 
outiined in Fig. 2. A singie iayer of syncytium (arrow) covers the tumor. X36. 



there were found quite numerous, rather large mononuclear cells with fairlv 
SnHir*’ acidophilic cytoplasm, perhaps some sort of primitive blood cell Inch 

the ciorio“nic"vnU of erythroblastosis were detected in 

Chorionic vilh. The “blood cysts” were lined with endothelium which, at 



498 

‘“f “« «.o 

' ”""■« liJcoI,. ,tf'“, ''"'••■! <u„„, 

J. T;,.q ■’’■^^Ociation n- ^ot th 

1 --SS 


1 r„.<, ““ •’■MOC, "'“MW to, 

“1. t-“S ?j.r:rM..ow 

„„„ "" - .w 

'.nv?S“ Of "”' '"““We, i. 

: ::-• »? - 

f- ^ab. Andrei , 

pTfr^ir ~~~- — ^»^crsoii: 

^ ^nURY ^ ^ 


PBauBrottpy ' ~ -— 

r oMorr """■”” “ 

S6rv’er? I* Pi'iTtta» (tUd r^t •^'>wV\r 

°^A«“ ‘^"•X-"?"’*''*^ "■■“t’o-S'.”” o, 

Of . ' “»'3iHo„“ tn“‘"''0s „. ' '..“““O <ii.s4J" “POOW b 


fisher: chorioangioma of placenta 

T^TirroscoDic study showed that the tumors were partly covered with_ a mem- 
bra^elike layer of trophoblastic epithelium. They presented an _ angiomatous 
structure corresponding to the vascular or mature type of chorioangioma a 
described by hlarchetti. They were composed of abundant blood vessels, clue y 
S capnL; caliber, closely packed together with little -PP-^-fJ^u^^loSlv 
6). In some areas the fibrous connective tissue was more abundant loos - 
arranged and rather immature-appearing. A small amount of old blood pigment 
was present in the stroma both lying free and contained within large phagocytic 
cells. Sections of the placenta itself appeared essentially normal. 



COMMENT 

In both cases here reported, the chorioangiomas shoiv some unusual features. 
In Case 1, the tumor was exceptionally large. Tew larger ones have been reported. 
The placenta as a whole, including the tumor, was approximately 550 to 600 Gm. 
above normal weight. The tumor was situated in the more common location, on 
the fetal surface. The question was raised in Case 1 as to whether or not the 
patient’s attempt to produce an abortion might have acted as an etiologic factor 
in the production of the tumor, but this seems highly improbable. Syphilis, men- 
tioned by some writers as an etiologic factor, exerted no influence in these two 
cases. 

Case 2 is unusual in that the tumors were multiple and numerous. In most 
instances, the tumor is single, although the number in any one placenta may be 
as high as 100. The tumors were attached to the maternal surface of the placenta 
in Case 2. While this is a less common location than the fetal surface, it is not 
particularly uncommon. 

Opinions differ widely concerning the clinical significance of chorioangioma of 
the placenta. Kotz and Kaufman state that, in their opinion, there is a definite 
correlation between chorioangioma and hydramnios, premature labor, stillbirth, 
and post-partum hemorrhap. Marchetti, on the other hand, feels that, with pos- 
sible rare exceptions, chorioangioma possesses no clinical significance. Analyzing 
Cie 2 cases which I am reporting, it is found that hydramnios was present in 
Case 2 but not in Case 1. Premature labor occurred in Case 2, but it was arti- 
ficially induced, while in Case 1 the pregnancy went to term and labor onset was 
spontaneous. Case 1 produced a normal, living, full-term infant, while the infant 
in Ease 2 was a stillborn, anencephalic monster with spina bifida, llo post- 
partum hemorrhage was encountered in either case. The attending physician in 
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when some projecting tissue on the right of the orifice was pushed farther to the 
right. This projecting tissue protruded 1 cm. and was attached to the right of the 
meatus by a parallel base, 1 cm. long and less than half that broad. This pe- 
culiar tissue seemed bluntl.y pointed at times and again slightl}^ more lobulated, 
as though it ■were collapsed or less dense. It •was suggestive of erectile tissue. 
There -was no such formation on the left of the meatus. It did not appear to be 
an ordinary caruncle or as prolapsed urethral tissue. A serosanguineous fluid, 
slightly blood stained, exuded from the vagina, and the orifice W'as too sensitive 
to permit examination by more than one finger. The anterior vaginal ■wall was 



Fig. 1. — A, Abnormalities of external genitalia ; B, nodular projections in anterior 
vaginal wall ; C, papillary adenocarcinoma. Grade I. 


short, the cervix was anterior and the medium-sized fundus had undergone retro- 
version, Grade 3. The adnexa seemed normal to palpation. The vaginal wall, 
each side of the vault and in the anterior cul-de-sac, felt .strangelj’ granular 
(Fig. 1, B). Along either side of the vaginal portion of the urethra w'as a 
fibrous strip in which ■n-ere nodular projections that felt like small submucosal 
fibromas. They ■n-ere rounded, firm, and smooth and the largest w'as about 3 mm. 
in diameter. One of these was on the left; three w'ere in a row' on the right 
and seemed to connect with the perimeatal projection mentioned before. With 
the aid of a local anesthetic and a small speculum, the vaginal walls were 
brought into view. In either lateral vault and over the portio vaginalis in the 
anterior cul-de-sac were fine, glistening projections, as though grains of sand were 
beneath the epithelium. Some refracted light as though they were small, mucinous 
cysts, and others were darker red than the color of the surrounding surface. 
Twelve of these were counted on the right and nearly as many on the left, while 
perhaps eight were seen over the portio vaginalis. The periurethral nodules in 
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the external genitalia and had been described as purplish, flat, shiny, angular 
areas scattered all over the genitalia. Also, at this time there were lesions 
in the mouth consisting of firm, whitish material about the dentate margins; a 
biopsy of the mucous membrane revealed filaments resembling mycelia, suggestive 
of thrush. However, a positive cultui e of significant fungi was not obtained. 
When the patient was 25 jmars of age, a dermatologist had recorded that the 
mucous membrane of the vagina resembled that of the mouth but the Wickham’s 
stria seen in cases of lichen planus were absent. Also when the woman was 25 
years of age, it was noted that an associated seborrheic dermatitis had resulted 
in areas of “alopecia cicatrisata ’ ’ to which phenol had been applied. The con- 
junctivae of both e 3 'es had been the site of superficial punctate keratitis, with 
small lesions near the limbus resembling .subepithelial cj’sts. Various therapeutic 
agents had been emplo 3 ’ed; these liad included, at first, ultraviolet light and sub- 
sequentl 3 ’’ mercuiy pills; Fowler’s solution b 3 ' mouth, sodium cacod 3 date h 3 'po- 
dermicall 3 ''; local applications of formalin, acriflavine, and gentian violet solu- 
tion; metaphen ointment to the eonjunctivae, and a variet 3 ' of vitamins. The 
condition of the juouth was somewhat alleviated following administration of the 
vitamins. 

The metabolic histor 3 ' also was of interest. In 1934, the metabolic rates had 
been -3 and -5 per cent; this was at a time when the patient was taking estro- 
genic substance because of a menstrual irregu]arit 3 ', as will appear. Early in 
1938, she said, readings of the metabolic rates had been -21 and -23 per cent. 
The history was somewhat suggestive of m 3 'xedema. Thereafter, for about a 
I'ear, the woman had taken desiccated th 3 'roid gland dail 3 '. For the year before 
her admission in 1940 she had continued to take desiccated thyroid gland but in 
a larger dose than before, namel 3 q in doses of 3 gr. (0.2 Gm.) per day. This dose 
apparently lessened her fatigue and her tendenc 3 ' to gain weight. On admission, 
her metabolic rate was -t-3 per cent. 

Menstruation had begun at the age of 10 3 '-ears and had occurred every twenty- 
eight da 3 'S until the age of 22 3 mars, or about a 3 ’ear following onset of the lichen 
planus. Then menstruation had begun to increase in frequency. At the age of 
24 years intermenstrual spotting had begun and had continued for more than a 
3 'ear. This was thought to be on the basis of ovarian di'sfunction. Eectal ex- 
amination then had given negative results except that it had disclosed the pres- 
ence of a congenital 13^10 of uterine retroversion and estrogen had been admin- 
istered, apparentl 3 ' with some good effect on the spotting. At the age of 27 
3 ^ears, midmenstrual cramps had appeared on the left side; sometimes these were 
rather severe and were accompanied by bleeding during the intermenstrual inter- 
val. Menstruation had become irregular and dribbling of menstrual material had 
continued for eight days after a normal two da 3 ’^s of flow. This condition had been 
gradually progressive up to Fobruar 3 '’, 1940. Dilatation and curettage had been 
performed elsewhere in February, 1938, and in August, 1939, and following the 
last of these operations a tentative diagnosis of endometriosis had been made. 

The patient’s mother had died of endocarditis at the age of 42 years and one 
sister had lichen planus. 

The woman had an erect, well-proportioned figure, somewhat broad shoulders, a 
strong waist, not particularly prominent hips or breasts but no abnormal 
hirsutism. Her height was 5 feet, 6 % inches (169 cm.), her weight was 150 
pounds (68 kg.), and she seemed alert and intelligent. There was an area of 
alopecia over the vertex of the scalp. Buccal mucous membranes were of a 
velvet 3 q bluish red, and the skin revealed some residual evidences of lichen 
planus. Sensitivit 3 r over both lower abdominal quadrants was increased. 

The external genitalia were h 3 q)oplastic or atrophic and revealed several ab- 
normal manifestations (Fig. 1, A). The fissure of the vestibule was partly sealed 
from both sides, and there was no apparent evidence of clitoris or prepuce. The 
labia minora were small, shortened, and flaccid, and the introitus was atrophied, 
small, and h 3 q)ersensitive. The urethral meatus was a vertical slit seen only 
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Physical examination was negative except for the pelvic findings. The uterus 
was enlarged, reaching 5 cm. above the sjTnphysis, irregular in outline. A cir- 
cumscribed nodular mass could be felt in the anterior uterine wall. Mobility was 
not diminished. There was no tenderness in the adnexal regions and no other 
masses could be felt. 

Lahoratory Data . — Bed blood count 4,900,000. Hemoglobin 14 Gm. Bed blood 
cells appeared normal. White count 7,600. Differential: poljmorphonuclear leuco- 
cjdes 71, lymphocytes 29. Sedimentation rate at the end of one hour 6 mm. 

After a preliminary diagnostic curettage, a supravaginal hysterectomy was 
performed. 

Pathologic Beport . — The specimen consisted of a uterus, both tubes, and the 
left ovary. The tubes revealed some thickening at the fundal end and on section 
the wall was thickened and fibrosed. The ovarj^ presented no abnormalities. The 
uterus measured 10 by 7 by 6 cm. and, bulging in the anterior wall, there was a 



Figr. 1. — Hematoxylin-eosin stain. X150. Fig. 2. — Scharlach R stain. X150. 


discrete, circumscribed mass 7 cm. in diameter, which had a definite capsule of 
uterine tissue about it. The mass was lemon yellow in color and rubbery in 
consistency. On section the color was uniform throughout, making the tumor 
stand out from the surrounding normal uterine tissue. The cut surface Iiad the 
same appearance throughout. No macroscopic blood vessels were visible. The 
tumor mass could easily be peeled from the adjacent tissue. 

Two centimeters from the large tumor, toward the fundus, was a second mass 
3 cm. in diameter. This was similarly discrete and encapsulated, but was pearly 
white throughout and contained no yellow areas. This latter mass had the char- 
acteristic whorl-like appearance of leiomj'oma of the uterus. The cavity of the 
uterus was distorted by the large mass and the endometrium was 1 mm. thick. 

Microscopic Examination . — The histologic picture of sections stained with liema- 
toxylin-eosin (Pig. 1) revealed a uniform structure composed of large cells with 
the nucleus pushed toward the periphery'. Tliese cells apparently' contained no 
protoplasmic material and were supported by a very' thin connective tissue stroma. 
Nowhere in the sections were there any' leiomyomatous elements. Sudan III and 
Scharlach B (Fig. 2) stains revealed that the vacuolated cells were artefacts due 
to fixation and the cells were distended with fat. An osmic acid preparation 
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the anterior vaginal wall had the more usual appearance of submucous fibromas. 
Several of the smaller projections from each lateral wall and over the cervix in 
the cul-de-sac were snipped out with a biopsj’- punch. 

The pathologist reported papillary adenocarcinoma Grade 1 in all situations 
(Fig. 2). Subsequentlj^ specimens for biopsy were obtained from the projecting 
tissue at the side of the meatus as well as from the nodules to the right of the 
urethral tube, in the vagina. These were inflammatory tissue and when the slides 
were reviewed subsequently by the pathologist, the tissue was said to contain, 
in one area, a structure resembling the spaces observed in erectile type of tissue. 
A specimen from the endocervix proved to be onl}’’ a blood clot. Surgical and 
radiologic consultation resulted in the administration of a total of 1,526 mg. hr. 
of radium given in four divided applications to the vaginal wall. 

COMMENT 

The unusual features of this case were the chronic ectodermal lesions and the 
abnormal basal metabolic variations. Whether the periurethral tissue may be an 
e\ddence of bisexualism is considered a possibility. 

Features common to this case and to the case reported by Scannell are that the 
patients were approximately of the same age; the duration of sj^mptoms was 
nearly the same; there were slight evidences of masculinity in bodily contour; 
the dermal structures were sensitive to mild irritation; there was a history of 
vaginal irritation of long duration, and adenocarcinomatous tissue of low grade 
of malignancy was diffusety .spaced in the vaginal epithelium. 
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LIPOMA OF THE UTERUS 


Fred L. Ritter, M.D., and Sydney W. Stringer, M.D., 
Syracuse, N. Y. 

(From the Department of Gynecology, Syracuse University) 

r IPOMA of the uterus is a rare neoplasm. In 1922, Peterseni reviewed the 
L. literature on mixed tumors and collected 31 cases. Of this group, only 10 
were classified as simple lipomas. Of the remaining 21 cases, 14 were called 
fibroniyolipomas, 5 as lipomatous areas in mixed tumors, and 2 as liposareoma. 
Twenty-eight per cent of the mixed tumors reported were considered to be malig- 
nant, in that metastases were reported. He added one case in which 94 per cent 
of the tumor consisted of fatty areolar tissue. Thirteen additional cases have 
since been reported, one each, by Preisseeker,2 Starry, s Dworzalv,^ Bride,5 Engel- 
hard,^ Lund,r Muschik,® Nordin,» Burger,io Glas,ii Humphrey and Mustard,i 2 and 
two by Thaler.13 One case, Humphrey and Mustard ’s,i 2 was associated with 
carcinoma of the uterus, and one case, Engelhard,^ was reported as a malignant 

lipoma. In view of the rarity of these tumors, it seems worth while to report 
another case. ^ 


CASE REPORT 

• yellowish, watery vaginal discharge occa- 

sionally slightly tinged with blood, for six weeks, slight backache, and a^earing 
doun sensation. Menses began at 12. She had had two normal pregnancies- 



VELAMENTOUS INSERTION OP THE UMBILICAL CORD 
As A Cause of Petal Death in a Twin Pregnancy 
J. W. Records, M.D., Oklahoma City, Okla. 

(From the Obstetrics Department of Wesley Hospital and, the Department of 
Obstetrics of the University of Olclahoma School of Medicine) 

T he term velamentous insertion of the umbilical cord refers to tlie condition 
existing when the vessels of the cord separate at varying distances from the 
placenta and reach their place of insertion in the placenta bj^ running between the 
amnion and the chorion. The theory of causation of the anomaly most generally 
accepted is that advanced by Eranque, namely, that in such cases in eaidy pregnancy 
the most vascular part of the ovum may be in the decidua capsularis instead of 
in the decidua basalis, in which ease the abdominal pedicle takes its origin from 
the former tissue. However, with the advance of pregnancy the decidua basalis 
becomes the most vascular area, the abdominal pedicle retains its original position, 
the vessels extending from its maternal end to the margin of the placenta. 

The anomaly has been found to occur in from 0.4 to 1.25 per cent of placentas by 
various observers. It occurs more frequently in multiple than in single pregnancies. 

CASE REPORT 

A 26-year-old white housewife was first seen for prenatal care Sept. IS, 1939. 
Her last menstrual period began on July 2, 19.39, and was normal. There were no 
previous pregnancies. The family history and the past history were irrelevant. 
The pregnancy was without serious complications. The blood, ^ine and Wasser- 
rnann tests as well as periodic urinalyses were negative. 

At various intervals the systolic blood pi'essure varied from 90 to 122 and the 
diastolic from 50 to 68. The total weight increase was from 94 pounds to 118 pounds. 

The diagnosis of twin pregnancy was made and confirmed by x-ray in the thirtj’- 
second week of pregnancy. On March 22, 1940 (thirty-fourth week), the membranes 
ruptured without previous labor pains and a considerable quantity of bright blood 
accompanied the escaping amniotic fluid. The duration of the bloody show was 
very short and on admission to the hospital one hour later there was only a small 
amount of blood-tinged discharge. 

The blood pressure was 110/60, and she was beginning to have slight uterine con- 
tractions ever}' flve minutes. The head of the lower fetus was engaged, the position 
being right occiput anterior. The position of the upper fetus was transverse vrith 
the head in the left upper quadrant. Petal heart tones were heard over most of the 
right side of the abdomen, both above and below the level of the umbilicus. 

The labor proceeded normally for about seven hours when an umbilical cord was 
seen to be prolapsed from the vagina. The patient was put on the delivery table 
immediately and an attempt was made to replace the cord. The cord was pulseless, 
flaccid and green in color, giving the impression that it had been functionless for 
some time. Vaginal examination disclosed that the cervix was about four fingers 
dilated, and protruding from the external os was an intact bag of waters. This was 
ruptured and a large amount of meconium-stained amniotic fluid escaped. A firm 
fetal head immediately settled into the cervix. 

Petal heart tones were easily heard in the right lower quadrant and in no other 
locations. Attempts at complete reposition of the umbilical cord were unsuccessful, 
and when the cord was held up between the head and the cervix, releasing the 
pressure, no pulsation occurred. The patient continued in labor, the cervical os com- 
pleting its dilatation rapidly, and about two hours after the prolapsed cord was 
first seen the head was visible for an extent of about 8 cm. in diameter. Delivery 
of a living male infant was then effected with low forceps after a small medio- 
lateral episiotomy. 

This infant’s respiration was sluggish, and it required resuscitation with inhala- 
tions of oxygen and carbon dioxide mixture. Pive minutes later a stillborn male 
infant was delivered spontaneously from right occiput anterior. This fetus obviously 
had been dead for several hours, its skin exhibiting a dark red discoloration and 
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revealed a slight, if anj-, staining of the fat granules. One section revealed that 
the capsule of the tumor -was connective tissue from which there extended delicate 
strands making up the stroma of the mass. 

A section through the smaller tumor revealed no fat cells and the typical 
structure of a leiomyoma of the uterus. The endometrium was proliferative in 
type with some evidence of cj^stic change. 


DISCUSSION 

The histogenesis of fattj’ tumors of the uterus has not, as yet, received definite 
interpretation. Von Franquei^ views it as an example of metaplasia. Merkelis 
believes they arise from displaced embryonic mesoderm. Knoxic considers them 
as supporting Conheim's theory of embrj^onie rests, which in developing, produce 
fatty tumors. Bruuings’i^ belief coincides with that of Lockyeris who expounds 
the premise that lipomas of the uterus are the result of the transformation of 
muscle bundles into fat. In addition, the Wolffian duct theory of Wilms and the 
growth of true fat along nerve and blood vessels from adjacent structures have 
been brought forward as possibilities of pathogenesis. Elkin and Hawthornis 
have reviewed carefully the various theories of histogenesis and conclude that the 
question involved is whether the tumor is composed of true fat cells arising from 
a lipoblast or whether some other type of cell such as connective tissue cells lias 
undergone fatty infiltration. Thej’’ favor the lipoblastic origin of these tumors. 
Mej'er and Sydel^o believe they arise from displaced embryonic mesoderm. Starrya 
feels that they must represent either the type of connective tissue cells commonly 
found in the uterus or that they represent some specially differentiated type of 
lipogenic connective tissue cell. In reviewing these theories, it is noted that they 
form two groups, the question being whether lipomas of the uterus arise from a 
true fat cell, the lipoblast, or whether or not a metaplasia of a different type of 
cell occurs, it being infiltrated with fat globules and transformed into fat-bearing 
cells. 

This instance of a fatty tumor of the uterus reveals a mass of fat-containing 
cells supported by connective tissue stroma and surrounded by a thin capsule of 
connective tissue and condensed uterine muscle. Nowhere in multiple sections of 
the primary tumor mass have there been discovered muscle, cartilage, or other 
tissue elements. All the cells are mature fat-containing units and nowhere can 
there be noted evidence of metaplasia or fatty degeneration. In direct contrast, 
the adjacent typical leiomyoma contains no fat-bearing cells or fatty change of 
any kind. The evidence presented is directed in favor of a true lipoma of the 
uterus. 
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PARALDEHYDE ANALGESIA AND PERINEAL ANESTHESD 

IN OBSTETRICS’- 

C. K. Eraser, M.D., and J. W. Jones, M.D., Durham, N. G. 
(From the Department of Ohsteirics and Gynecology, George Washington Universiti 
School of Medicine, Washington, D. C., and the Department of Obstetrics and 
Gynecology, Duke University Hospital, Durham, N. C.) 

T he purpose of this paper is to present our clinical observation; 

based on personal experiences in the use of paraldehyde analgesis 
with perineal anesthesia in terminating the second stage of labor. 

We have also incorporated a series with complications of pregnancj 
and parturition in which other forms of analgesia were emploj^ed, bu1 
the delivery was accomplished Avith perineal anesthesia. 

The incentive for our interest in tliis field was derh’’ed from tAVC 
sources. W. Z. Bradford demonstrated the technique and the value of 
perineal anesthesia in obstetrics. H. P. Kane suggested the application 
of this obstetric refinement in terminating labors in which paraldehyde, 
as an amnesiac, has been employed. 

The practice of blocking the pudic nerve was first used in Germany by Ilmen in 
1910. In 1913 it was introduced into this country by Gellhorn,® although he later 
gave it up for local infiltration. A relatively small number of papers have since ap- 
peared in the literature on this subject. Kings in 1916 presented a very practical 
discussion on the anatomy of the female perineum and tlie technique of nerve block 
and infiltration. Torland,^ Greenhill,5 Bradford,^ Ruth and Stiles,’’ Walker,® Ditter,® 
Urnes and Timerman,!® have contributed papers which point to the advantages of 
perineal anesthesia in certain cases. All report good results whether nerve block, local 
infiltration or a combination of these methods was used. 

METHOD 

We have used a combination of nerve block and local infiltration. The patient is 
prepared and draped for deliver}". The pubic arch and ischial tuberosities are palpated 
for orientation. A point on the skin midway between the rectum and ischial tuberos- 
ity is selected for the entrance of the needle. Kings recommends spraying the site 
of puncture with ethyl chloride, others inject an intradermal wheal with a hypodermic 
needle. We have found their use unnecessary if the patient is under adequate 
analgesia. 

If a perineotomy is to be done, the injection is made first on that side, for the 
action of the drug is more complete at the point of incision. A 22 gauge needle, 10 
cm. in length, is inserted at the selected area and directed just medial to the ischial 
tuberosity. 

With one finger in the vagina, the point of the needle is guided posterior to the 
ischial spine, care being taken not to pierce the vaginal wall. The needle is brought 
to rest proximally and posterior to the ischial spine. Traction is made on the plunger 
and if blood is not aspirated, 10 c.c. of a 1 per cent solution of procaine hydrochloride 
is injected. By -withdrawing the needle 2 or 3 cm., some of the solution is deposited 
beneath Colles fascia where, as pointed out by King,® the anatomic arrangement of 
the fascia does not allow the solution to escape save anteriorly wliere it will bathe 
the terminal branches of the pudendal ner^-e anterior to the triangular ligament. The 

‘Read, by invitation, at a meeting- of the "Washington Gynecoiogical Societj-, March 
23, 1940, "Washington, D. C. 
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several large areas of maceration. The fetal head ^vas extremely soft No other 
abnormalities were noted. Three minutes later the placenta was expelled nuthout 
difficulty. There was no abnormal bleeding. 

The infant delivered first weighed 1,518 Gm. (4 pounds 5 ounces). The stallborn 
infant weighed 1,320 Gm. (3 pounds 12 ounces). The placenta weighed one kilogram 
and was 20 cm. in diameter. The cord to the living baby was 48 cm. in length and 
was inserted eccentrically about 6 cm. from the edge of the placenta. 

The cord to the stillborn fetus was 54 cm. in length, about one-half the diameter 
of the other one and was attached to the edge of the membranes; the umbilical 
vessels running between the two layers of the membranes for a distance of 8 cm. 
before entering tbe placenta. A.t a point near the entrance of the vessels into the 
substance of the placenta on the maternal side were seen two breaks in tbe vessel 
walls with hemorrhage between the membranes. 



SUMMARY 

A case is reported of velamentous insertion of the umbilical cord with rupture of 
the umbilical vessels, probably causing death of one fetus of twins in utero and 
onset of premature labor. 

The possibility of fetal death resulting from rupture of the umbilical vessels in 
their course between the two layers of the membranes is illustrated by tlie case 
reported. The condition may be suspected when moderate bleeding and signs of 
tetal cardiac embarrassment or death appear at term with no evidence of placenta 
previa or premature separation of the normally implanted placenta. 
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factory. In a few instances in Avhich a deep perineotomj' wa.s utilized, there was 
some discomfort when the incision extended to the area supplied by the inferior 
hemorrhoidal and posterior cutaneous nerves of the thigh. In such cases the local 
infiltration may be augmented so as to include the j)osterior triangle as described by 
King. 3 

It will be noted that Table I includes uncomplicated cases, the majority of which 
are primiparas. All had paraldehyde analgesia. They were terminated with perineal 
anesthesia. 

A series with complications of pregnancy and parturition is presented in Table II 
in which primiparas predominate. Other forms of analgesia were employed. All cases 
were terminated with combined nerve block and local infiltration. 


Table I. Paraldehyde Analgesia 


A. Parity: 



a. Primiparas 

28 cases 


b. Multiparas 

3 cases 


B. Position: 



a. Occipitoanterior 

31 cases 


C. Type of deliver}’: 



a. Perineal forceps and extraction 

28_ cases 


b. Spontaneous parturition 

3 cases 


c. Perineotomy and repair 

28 cases 


d. Repair primary laceration 

1 case 



Table II. Other Forms of Analgesia 


A. Parity: 


a. Primiparas 

14 cases 

b. Multiparas 

6 cases 

B. Position: 


a. Occipitoanterior 

14 cases 

b. Oecipitotransverse 

2 cases 

c. Oecipitoposterior 

1 case 

d. Right sacroanterior 

3 cases 

C. Complications of pregnancy and parturition: 


a. Eclampsia and active pulmonary tuberculosis 

G cases each 

b. Arrested pulmonary tuberculosis, diabetes mel- 


litus with acidosis and pre-eclamptic toxemia. 


lobar pneumonia, hypertension and cardiac 


failure, pre-eclamptic toxemia 

1 case each 

c. Frank breech 

3 cases 

D. Type of delivery: 


a. Perineal forceps and extraction 

14 cases 

b. Spontaneous parturition and breech extraction 


with Mauriceau-Smellie-Viet maneuver 

3 cases each 

c. Manual rotation 0. T., to 0. A. 

2 cases 

d. Perineotomy and repair 

15 cases 

e. Repair primary and second degree laceration 

2 cases each 

f. Repair sulcus laceration 

1 case 


SUMMARY 

AVe feel that paraldehyde analgesia, with pei’ineal anesthesia Jias 
yielded satisfactory results in our hands. 

It is our clinicai observation that intra- and postpartum hemorrhage 
is decreased with this method. In one case a retroplaeental liematoma 
necessitated administration of parenteral fluids. The utei’us reacted 
well following completion of the third stage. 
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needle is then ^vithdra^Yn until the point is just beneath the skin. It is then inserted 
so as to infiltrate beneath the cutaneous and mucosal surfaces at the site of the 
perineotomy, and 10 c.c. of the solution is injected. The procedure is then repeated 
on the opposite side, omitting the local infiltration for incision. 





FIs. 1. — Point selected for insertion of needle. Needle brought to rest proxlmally and 

posterior to ischial spine. 






Fig. 2. — Infiltration at site of perineotomy. 


c.c. of the anesthetic solution is adequate. As one becomes 
smiled m placing the solution, it will be found that smaller amounts are required, 
in a few cases, infiltration of the area selected for perineotomy was unnecessary tli° 

th s orn ^^°cmng giving complete anesthesia. However, we usually infiltrate 

area and do not hesitate to use more of the solution if the anesthesia is not satis- 
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The placenta failed to separate and the patient began to blood profusely from 
the uterus. An attempt was made to remove the placenta manually, but it seemed 
adherent to the superior and posterior lateral walls, and when it finally separated, 
inversion of the uterus followed, extending as far down as the introitus of the vagina. 
The uterus felt hard and contracted but was still bleeding. The vagina was packed, 
following which the patient’s blood pressure dropped to 50/30 and her pulse rose 
to 140 per minute. Supportive treatment was of no avail and death occurred at 
7:28 A.M. October 31, less than four hours after deliverj'. 

At necropsy (A-38-1054) nothing unusual was noted about the head, neck, 
chest, and abdomen. The peritoneal surfaces were smooth and glistening, and 
there was no excess fluid. The uterus extended 7 cm. above the symphysis pubis. 
It was inverted and the fundus appeared sunken. The uterine ends of the Fallopian 
tubes and of the broad and round ligaments were drawn into the cavity formed 
by the inverted uterus. 



Fig. 1. — Preparation from the fundus of the inverted uterus showing remains of 
chorionic villi and the compact layer of the decidua with no spongy layer intervening 
between these structures and the mjmmetrium. 


The uterus measured 12 bj- 12 by S cm. The fundus was inverted and its raw inner 
surface protruded into the vagina. The broad ligaments and the Fallopian tubes 
were drawn in so that at the top the ampullary portions of the Fallopian tubes 
and the ovaries were near to one another. They wmre of usual size and appear- 
ance. 

MICROSCOPIC EXAMINATION 

Myocardium . — There was a slight variation in the size of the myocardial fibers, 
in places they appeared vacuolated and their striations were indistinct. Many 
of the nuclei stained deeply and an occasional one w'as bizarre in shape. The 
tissue elements appeared somewhat spread apart. No changes were noted about 
the blood vessels. 

Lungs . — The lumina of some of the bronchioles contained pink-stained material 
with a number of polymorphonuclear leucocytes and large mononuclear cells. The 
mucosa appeared wrinkled. Some of the air spaces were collapsed and others wide 
open. The interalveolar septa were narrow' in some places and fairly broad m 
others. 

Examination of preparations of the spleen, liver, pancreas, suprarenal glands, 
kidneys, and mammary glands revealed no pertinent changes. 
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The immediate puerperium has been encouraging. As shown in Table 
I, no case required catheterization. There was no morbidity. All 
tolerated regular diets folloiving parturition. 

The relative cost of paraldehyde analgesia and perineal anesthesia in 
our hands is approximately 9 to 11 cents per delivery, a financial factor 
of some importance in many institutions. 

We agree with GreenhilP that this method should not be used in the 
presence of local infiammation or in nervous, high-strung individuals. 

The contraindications for general anesthesia in obstetrics are the in- 
dications for perineal anesthesia. This is well exemplified in our second 
table where forms of analgesia other than paraldehyde were used, but 
all cases were terminated with perineal anesthesia. 

The authors wish to thank Drs. Bayard Carter, Jl. A. Hoss, and H. F. Kane for 
permission to publish these cases. 
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ACUTE im^ERSION OF THE UTERUS POST PARTUM 
ASSOCIATED WITH PLACENTA AOCRETA 

Bel.a. Halfekt, M.D., and Peter Graffagnino, M.D., New Orleans, La. 

(From the Departments of Pathology and Bacteriology and of Ohstetrics and 
Gynecology of Charity Kospital of Loitisiana at New Orleans and the Louisiana 
State University School of Medicine) 

DECENT reports by Brett,i Peel,2 Kuckeps VCilliamson,* Acosta-Sison and 
V Mendiola,5 Cosgrove, ^ Harer and Sharkey,’’ and Phaneufs have discussed the 
principles involved in post-partum inversion of the uterus. Among the pre- 
disposing factors listed is placenta accreta, wdth or without manual separation. 

In those tragic instances in which death occurs, permission for necropsy is 
not usuall 3 ^ obtained and the anatomic cause of the inversion is therefore not 
ascertained. The case herein reported is the only instance in which such permis- 
sion was obtained at the New Orleans Charity Hospital during the past twentj" 
years. A reason for reporting this ease lies in the fact that the chief cause, 
placenta accreta, is likewise unusual, and that fundal insertion of the placenta also 
plaj'ed a part in the mechanism of inversion. 

C. a, a 21-3-ear-old, negro primipara, was first seen in the Outpatient Clinic 
or Liiarit 3 - Hospital of Louisiana at New Orleans Oct. 14, 193S. She was well 
developed, well proportioned, and well nourished. Delivery was e.vpected in about 
two weeks. The patient complained of d 3 'spnea on exertion, edema of the feet 
nausea and vomiting. The blood pressure was 143/88. The fundu.s 

r s 3 -mphysis. Her pelvic measurements were within 

I ormal limits. The blood Wassermann reaction was negative. 

The patient was admitted to the hospital Oct. 30, 103S. Labor began at 4 p m 
1 the same da 3 -. The presentation was vertex. At 3:45 A.sr. Oct 37 7£)38 o f ti" 
orm child, weighing six pounds 15^ ounces, was delivered. ' ’ > tt ‘ 
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was great tenderness when the cervix was moved, and the cul-de-sac seemed to bulge. 
The uterus was enlarged and soft. Red blood count was 2,000,000, hemoglobin 67 per 
cent, white blood count IS, 000, urine normal. 

This appeared to be a typical picture of intra-abdominal hemorrhage caused most 
likely by a ruptured ectopic pregnancy. The uterus, however, was soft and larger 
than that usually found in simple ectopic pregnancies, and the diagnosis of intra- 
uterine pregnancy on July 3 made the present diagnosis of ectopic gestation uncertain. 

Under cyclopropane anesthesia an exploratory laparotomy was done. Rive hundred 
cubic centimeters of citratcd blood from her husband was given during the opera- 
tion. More than two quarts of blood were present in the abdominal cavity. The right 
ovarj' was as large as a golf ball, black and distended at the upper pole. The tubes 
were grossly normal and tlie uterus was normally pregnant, from two and one-half to 
three months in size. The left ovary was normal. Six hundred cubic centimeters of 
blood was aspirated in citrate solution to be used for an additional transfusion if 
necessary. A rapid salpingo-oophoreetomy was done, along with resection of part of 
the left tube for purposes of sterilization. As much as possible of the free blood and 
the large clots were removed before closing. The appendix was left alone. 

Her condition immediately after the operation was better than at the start and in 
twenty-four hours she was in good condition. The intrauterine pregnancy was not 
disturbed, and she was delivered spontaneonsiy of a normal, healthy, seven-pound 
seven-ounce, female infant after an easy labor on Feb. 20, 1940, .six months after the 
operation for the ovarian pregpiancy. 

The pathologist ’s report on the removed ruptured ovarian pregnancy was as fol- 
lows ; 

‘ ‘ Gross . — The specimen consists of an ovary which measures roughly 3 cm. in 
diameter. One-half of this is solid, and the otlier is cystic. The cyst is partly filled 
with blood clot and lined by a thin membrane which grossly resembles a gestation sac. 
In addition, a tube is present measuring 5 cm. in length and less than 1 era. in diam- 
eter. Grossly it is approximately normal in appearance. 

“Microscopic . — Sections taken through the ovary show a number of atypical, 
somewhat degenerated but unmistakable chorionic villi, most of them covered by two 
layers of cells. One or two small masses of decidual cells also appear. A section 
taken through the tube shows the mucosal folds normal in appearance and very little 
evidence of an active inflammatory process. 

“Diagnosis . — Ovarian pregnancy . ’ ’ 


SUMMARY 

A case of ovarian pregnancy is herewith presented. It fulfills Spiegelberg s 
criteria and is of particular interest, because a coexisting intrauterine pregnane}' was 
present. This latter went to term undisturbed. So far as we have been able to deter- 
mine, there is no report of an identical case in the medical literature. 
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Vrba, K.: An Explanation for the Headaches Which Occur After Spinal Anes- 
thesia, Monatschr. f. Geburtsh. u. Gynslk. 109: 285, 1939. 

Headache follows spinal anesthesia in from 3.2 to 7.8 per Cent of cases. The} 
occur more often when operations are performed in the first half of the menstrua 
cycle, than in the second half or in the menopause. The author believes this is 
linked up with some action of the glands of internal secretion, especially of t le 
hypophysis. The greater the concentration of pituitary hormone in the blood, t le 
more frequent are the headaches. Likewise, headaches occurred more often durmg 
the spring and autumn, seasons in which there are pronounced atmospheric changes. 

J. P. Gkeenhill. 
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jrjgrMS.— Preparations from the fundus of the inverted uterus disclosed remains 
of chorionic villi and the compact layer of the decidua with little or no spongy 
layer intervening between them and the mjmmetrium (Fig. 1). 

SUMMARY 

A case is reported of acute post-partal inversion of the uterus in a 21-year-oId 
negro primipara. The uterus was completely inverted and extended to the 
introitus, drawing in with the fundus the proximal ends of the Fallopian tubes, the 
mesosalpinx, and the broad and round ligaments. The attachment of the placenta 
was chiefly over the fundic portion, and microscopic examination disclosed placenta 
accreta, the placenta being adherent to the uterine wall, without an intervening 
spongy layer. The uterine inversion was thus caused by placenta accreta, the 
fundic attachment of the placenta, and perhaps the attempt at its manual separa- 
tion. 
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SIMULTANEOUS OVARIAN AND INTRAUTERINE PREGNANCY 

G. C. Milnor, M.D., F.A.C.S., and H. E. Bowles, M.D., 
Honolulu, T. H. 

P UDNEYi lias reported the simultaneous occurrence of a left ovarian pregnancy 
and a right tubal pregnancy, but a review of the literature available to us here 
fails to show any record of the coexistence of a primary ovarian pregnancy with a 
normal intrauterine gestation. We wish to offer the following case as one of this 
type. It fulfills Spiegelberg ’s criteria inasmuch as (1) the tube of the affected side 
was intact and had no organic connection with the gestation sac; (2) the fetal sac 
occupied the position of the riglit ovary; (3) tlie right ovary, containing the sac, 
was attached to the uterus by the ovarian ligament, and (4) definite ovarian tissue 
could be seen in the sac wall. Furthermore, the tube of the affected side showed no 
microscopic abnormality except for a slight edema. 

Mrs. P., aged 28 years, was delivered of her fourth child on Jan. 19, 1939. All 4 
pregnancies and deliveries were quite normal. Her past history was essentially nega- 
tive except for a progressive otosclerosis as manifested by increasing deafness. Her 
menses began at thirteen and were normal every twenty-eight days except when she 
was pregnant. She had had no miscarriages. 

On July 3, seven months after the birth of her last child, she was examined and 
found to be about two months ' pregnant. Menstrual periods had begun two months 
after delivery. When seen, she had missed two periods and had the symptoms of 
pregnancy. She wanted an abortion, but this was refused and she was advised to 
have the child and be sterilized after the delivery. She was not seen again until 
August 23 at which time she gave the following history : 

From July 3 until August 23 she felt quite well except for some nausea. At 1 a.m. 
on August 23 she was suddenly awakened with very severe abdominal pain. This grew 
worse and she fainted twice in an hour. She became pale and perspired profusely. 

Here was also pain in her left slioulder, she vomited several times, and became 
aypneic Wlien seen slie was pale and in shock. The skin was cold and clammy, 
pulse 130, respiration 30, temperature 97° F., abdomen distended and very tender. A 
marked blueness was present around the umbilicus (Cullen’s sign). Vaginally there 
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sapremia. The patient was discharged on the fourteenth postoperative day in good 
condition. The blood count at this time showed liemoglohin 78 per cent and red 
blood count 4,000,000. 

We have presented a case of traumatic hematoma of omental adhesions in late 
pregnancy and wish to emphasize the ease in which tliis condition may resemble 
a premature separation of the placenta. 


BILATERAL FIBROMA OF THE OVARIES COJLBINED WITH A 
DEGENERATING ADENOMA OF THE RIGHT BREAST 

Eva Haujieder, M.S., M.D., New Hampton, Iowa 

(From the Neio Hampton Clinic) 

F IBEOMAS of the ovar 3 ’-, though not as uncommon as one might be led to 
believe bj' the scattered reports in the literature, are nevertheless an interest- 
ing finding, especially if tlie lesion is bilateral and combined with a degenerating 
cj'stadenoma of the breast.i-s 

A white patient, 63 years of age, married, presented herself with complaints of 
pain and discomfort in the lower abdomen of about three to four weeks’ duration. 

Her menstrual historj* showed nothing unusual, having had her menarche at 
13 j-ears and menopause at the age of 50. She has three living children. 

The phj'sical examination revealed a well-nourished patient. The abdomen 
was enlarged, without rigiditj" or tenderness, bj’ a movable, firm tumor in the 
lower quadrant, not connected with the uterus. There was no indication of tlie 
presence of ascites, no palpable glands, no edema. In the right breast a rather 
soft, nodular tumor, which was freelj’ movable, could be palpated. 

The patient was submitted to an exploratorj’' operation at which time pan- 
hj'sterectom}' was performed. The tumor in the right breast was removed at the 
same time. There was no fluid found anjTvhere in the body, neither abdominal 
nor pleural. 

Pathologic 'Report . — The specimen consisted of uterus, both tubes and ovaries, 
also of the nodule from the right breast. The left ovarj' weighed 3,560 Gm. and 
measured 25 by 19 bj' 10.7 cm., and the right measured 10.5 by 8.4 bj"^ 6 cm. and 
weighed 1,520 Gm. The tumors were firm, showed a nodular surface, and were of 
grayish white color. On cut section the color was pearly white, glistening and of 
a coarse, fibrous, whirl-shaped structure. There were several yellowish areas of a 
softer consistencj*, as well as a cj'Stic degeneration in the upper pole of the right 
ovary, measuring 5 by 4 by 3.9 cm. Signs of hemorrhage were also present. The 
left ovary was of the same structure and contained several much smaller cj'sts. Tlie 
microscopic picture presented the usual structure of fibromas, interlacing bundles 
of fibrous tissue as well as a few muscle fibers. The large fibrous cells appeared 
mature with normal nuclei and comparative!}" small nucleoli and were arranged 
regularly. There were no mitotic figures seen. Some myxomatous and hyaline 
degeneration was present, as well as several areas of necrosis. The cysts showed a 
lining of a layer of flat epithelial cells. 

The tumor of the right breast was a soft, hemorrhagic, nodular mass 4.5 by 3.5 
by 3 cm. in size; on section it was cystic, reddish brown, gelatinous, and encapsulated. 
The microscopic pictures presented within a mucinous degenerated stroma a few 
glands, many dilated to cysts, the lining being a single layer of epithelial cells. 
There was marked round cell infiltration of the tissue as well as areas of hemorrhage. 

The patient’s recovery was uneventful, and after a period of five years, she is 
alive and well. 

The tumor reported here did not cause any accumulation of fluid in the bod}, as 
is occasionally reported in the literature. It must have groum rather slowly because 
of the lack of symptoms and the patient’s relative well-being. It would be in 
teresting to speculate whether the tumor of the breast had any connection 
the ovarian tumors, as ovarian tumors connected with changes in the mammary glan s 
do occur. 



TRAUMATIC HEMATOMA OP OMENTAL ADHESIONS SIMU- 
LATING PREMATURE SEPARATION OP PLACENTA 

Louis J. Zupp, M.D., and Victor Mayer, M.D., Warren, Pa. 

(From the Maternity Division, Warren General Hospital) 

W E PRESENT a case wliicli raised an interesting diagnostic problem. I^e 
realize the rarity of such a combination of factors but feel that there is likeli- 
hood of more frequent occurrence, in view of the increasing number of pregnan 
women coming to the delivery room with an abdominal scar as evidence of an 
earlier appendectomy or of pelvic surger}’. The possible occuirence of hematoma 
of omental adhesions might wmll be considered in cases of trauma to the abdomen 
in late pregnanej' wdiere previous abdominal surgeiy has been done. 

Mrs. J. B., aged 21 years, ivas brought to the Maternity Division of the 
Warren General Hospital on March 9, 1940, at 2:00 A.M., complaining of severe 
generalized abdominal pain. Slie had received no prenatal care during tliis, her 
second pregnancy. Her last mensis was dated vaguely during the middle of July, 
1939, making this approximately lier eightli month of pregnancy. Abdominal pain 
had begun about twelve hours prior to admission and was of increasing severity. 
There was nausea but no vomiting. (Several days later, the patient revealed that a 
short time prior to the onset of abdominal pain, she had become much alarmed 
when her baby developed convulsions, and she had rushed out into the open on an 
icy walk. She slipped and fell, striking her abdomen.) 

Fifteen months prior to the present admission, the patient was admitted to the 
maternity division in labor with a full-term pregnancy. Examination at that time 
sliowed a generally contracted pelvis wdth direct evidence of cephalopelvic dispropor- 
tion. Classical cesarean section was done and a live baby obtained. Convalescence 
followed a septic course with the patient developing a pyometra. Following a 
cautious dilatation of the cervix, with the institution of drainage, the patient re- 
covered. Slie was discharged on the twenty-third hospital day in good condition. 

Examination on admission disclosed a poorly developed and undernourished white 
female; heart and lungs normal; blood pressure 110/8S. The size of the uterus 
was that of an eight months ’ pregnancy. The entire abdomen was exquisitely^ tender. 
The uterus felt very firm and as if persistently contracted. Fetal heart sounds 
were barely audible in the left lower quadrant. Fetal position was diagnosed as 
L.O.A. Pelvic measurements showed a generally contracted pelvis. Vaginal exam- 
ination revealed a tender cervix with neither dilatation, effacement, nor bleeding. A 
diagnosis of premature separation of the placenta with concealed hemorrhage was 
made and immediate abdominal section planned. 

A classical cesarean section was done. On opening the peritoneal cavity, the 
omentum was found adherent to the fundus and the anterior uterine wall. A large 
hematoma was present in the omentum overlydng the uterus. No fresh bleeding 
points were evident. The omentum was separated from the uterus with ease. On 
opening the uterus, the cord presented and was not pulsating. The baby was de- 
livered with some difSculty'. No apparent abnormality was found in the placenta. 
The baby responded poorly to stimulation and died shortly afterward, although placed 
in a Drinker respirator. 

The mother was returned to the ward in good condition. Her blood count at this 
time showed hemoglobin, 50 per cent; red blood count, 2,500,000; color index, 1; 
white blood count, 7,600; differential count: 86 per cent segmented polymorpho- 
nuclear leucocytes, 6 per cent nonsegmented polymorphonuclear leucocydes, and 8 
per cent lymphocytes. She was given venoclyses of glucose in saline, and a trans- 
fusion of 600 c.c. of citrated blood. Convalescence was normal except for a transient 
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delivering the males, another fetus, a female, was discovered within a separate hag 
of water and with a separate placenta. The males weiglied 4 pounds, 5 ounces, and 
3 pounds, 10 ounces, and the female 3 pounds. 

The males were apparentlj' eight months' babies but the female, in addition 
to being much smaller, had the development of a seven months’ fetus. The males 
breathed spontaneously. There was considerable difficulty in resuscitating the 
female, but after she began to breathe no further trouble was encountered. One of 
us (D. C.) assumed immediate charge of the triplets and at the end of six months 
they weighed 15 pounds, 8 ounces, 16 pounds, and 13 pounds, 6 ounces, respectively. 
They have never been ill since birth and are in excellent physical condition. On 
account of the economic condition of the family, the babies were kept in the 
hospital. 


WEIGHTED ABDOMINAL RETRACTOR* 

J. W. ViSHER, M.D., Evansville, Ind. 

A n important problem in gynecologic surgery is retraction of the sigmoid 
and small intestines while operating upon the pelvic viscera. The Trendelen- 
burg position is of considerable help, but in addition an abdominal roll of gauze 
is usual!}' required to pack off the intestines. However, gauze is a foreign body 
w’hich irritates the peritoneum and predisposes to postoperative abdominal dis- 
tention and adhesions. Also, retraction is often inadequate ns the intestines 
usually crowd down again into the operative field. 

The retractor illustrated is the result of much study and experimentation. The 
curvature of the blade is similar to that of the female pelvis and fits into the 
cul-de-sac. The handle is forked, to prevent rotation, and the entire instrument is 
of sufficient weight (about three pounds) to hold back the intestine and leave an 



inch or more free working space between the uterus and the blade. The patient is 
placed in the Trendelenburg position, the abdomen is opened and a Balfour self- 
retaining retractor is inserted. The intestines are then pushed into the abdominal 
cavity, and the blade of the weighted abdominal retractor is placed in the cul- 
de-sac, while the handle rests upon the abdominal wall. 

Its use facilitates all operations on the pelvic viscera, but it is especially valuable 
in hysterectomies. It can also be used in gall bladder operations. In addition 
to its value as a retractor, it has several other advantages. It protects the ab- 
dominal viscera from infection and collects the blood where it can be easily seen 
and removed. It decreases the manipulation of the intestines to a minimum, 
which materially decreases postoperative distention and adhesions. 
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VIABLE TRIPLETS DELIVERED BY CESAREAN SECTION 
Linton Smith, M.D., and Don Cathcart, M.D., Atlanta, Ga. 

(From the Crawford TV. Long Memorial Hospital) 

^ HE only report that we found in the literature of triplets being delivered by 
1 cesarean section with survival of all three babies, was by C. H. Roberts, in the 
British Medical Journal, July 2, 1927. We are, therefore, reporting our experience 
because of the rarit}’ of such cases and, because of the uniqueness of identical boys 
with a triplet sister one month younger than they. 

Case 91315.— The mother was a well-developed white woman, aged 29 years, who 
had been married eight years and had never been pregnant. Her health had been 
good except for infected tonsils for which a tonsillectomy had been done four 
years previously. She consulted one of us (L. S.) Feb. 10, 1939, after missing her 
second menstrual period, complaining of much nausea and vomiting. An examination 
showed her to be two mouths pregnant, which corresponded with her menstrual 
history. Her blood pressure was 119 systolic and 87 diastolic. Urinalysis was nor- 
mal and Wassermann negative. 

The nausea and vomiting persisted in spite of all treatment until the end of the 
seventh month which suggested an unusual degree of toxemia. At that time a care- 
ful examination showed a twin pregnancy with one fetus occupying a left occipito- 
anterior position, with the head rather low" in the pelvis, and the other fetus in a 
breech presentation. An x-ray examination was not made for economic reasons 
and the presence of the third fetus was not recognized. 

Dec. 6, 1938 being the first day of the last menstrual period. Sept. 12, 1939 was 
given as the expected date for delivery. The patient was seen weekly and her 
blood pressure and urinalysis at each examination revealed nothing abnormal, 
but on July 25 her blood pressure had increased from 119 to 140 systolic and 87 
to 98 diastolic, and there was a small amount of albumin in her urine. She was 
placed on a milk diet and kept in bed. One week later her blood pressure had 
increased to 149 systolic and 104 diastolic, there was a large amount of albumin in 
her urine, and she was edematous. She was kept in bed, given a milk diet and 
saline purges, and an immediate termination of her pregnancy was suggested 
but declined. 

On August 12 at 6 a.m. slight pains began, and she W'as taken to the hospital 
where she was given two ounces of castor oil and a hot enema followed by two 
minims of pituitrin subcutaneously every tw-enty minutes for four doses, but her 
pains continued irregular and w'eak. There w"as no dilatation of the cervix, and 
the lower uterine segment had not become obliterated. Her blood pressure was now 
170 systolic and she was very edematous. No vaginal examination had been 
made, and a cesarean section was urged as she was considered definitely a pre- 
eclamptic. Two consultants agreed in the diagnosis and advised that an im- 
mediate operation be done. Both fetal heart sounds were of good quality, 150 
and 156, respectively; the third fetal heart sound rvas not heard. 

At 11 A.M. she was sent to the operating room and 150 mg. of novocaine were 
given rntradurally, and immediate delivery by cesarean section was accomplished, 
a opening the uterus through a high left rectus incision, a male baby in the 
igiit occipitoanterior position was found and delivered; the other male baby 
nicli was in a breech position was then delivered. Both babies were in a com- 
011 ainmotic sac and their cords were attached to a common placenta. After 
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with rapid decline in albuminuria and blood pressure is, in a sense, a 
confirmation of the original diagnosis of the eclamptic tj^ie of toxemia, 
for the nephritides usuallj'- do not act in any such manner. "When, on 
the contrary, after a typical episode of eclampsia or pre-eclampsia, 
there does not occur, following death of the fetus or termination of the 
pregnancy, a sharp diuresis, or wlien such signs as hypertension and 
albuminuria persist for six or more Aveeks post partum, one is usually 
dealing Avith a suiierimposed nephritis, or the condition lias been a 
nephritis from the very beginning. 

Progressive eye-ground and urinaiy findings should thereafter be 
Avatched for. Tj^iicallj’’, the urine in the eclamptic group contains 
considerable albumin, mostly as serum-albumin, AAdiich usually boils 
solid just before the anurie stage is reached. There is in the pre- 
eclamptic patient usually a conspicuous absence of red blood cells in 
the urinary sediment, although hjmlin and granular easts in shoAvers 
are rather usual. The Addis urinary sediment count frequently pre- 
sents a picture of nephrosis, namelj’’, a marked increase in hyalin casts 
and albumin Avith a normal number of red blood cells. A 12-hour 


urinary red blood cell count aboAm 500,000 suggests the presence of a 
concurrent hemorrhagic nephritis. 

The blood chemistry in pre-eclampsia typically reveals a Ioav nitrogen 
rest — a Ioav or normal urea nitrogen, a high uric acid (often 5 mg. 
per cent or more), a tendency to low blood sugar, usually a high blood 
cholesterol until late in pregnancy,^'® AAdien it may become Ioav. Sjmip- 
toms are sparse. They are, for the most part, dull headaches, spots 
before the eyes, and tightness of the rings on the fingers. The occur- 
rence of marked headache and epigastric pain is often the herald of 
an approaching crisis. Young primiparas are most commonly afflicted, 
although older primiparas and, less often, multiparas suffer. The auc- 
tims often sIioav an endocrine anlage, such as hypothj’-roidism or that 
roundness of the hypopituitary individual. 

Frequently, there is a history of preAdous food preference along the 
lines of carbohydrates rather than proteins,® such as meat, fish; eggs, 
and milk. The t^qileal European breakfast of coffee and rolls and the 
“flapper” tjqpe of luncheon, soup, fruit salad, and tea, are found to 
be among the food habits of many of these patients. It may be of 
interest at this point to state that Ashe and JMosenthal" made a study, 
some time ago, of the aAmrage protein ingestion of nonpregnant adults 
in the NeAv York area and, to their surprise, found that it Avas Avell 
beloAV 50 Gm. daily, far beloAv the accepted needs for the ordinary 
adult, not alone the graAud female aa'Iio is building fetus and appen- 
dages and Avould obviously be obliged to tax her oaaui bod}’’ for the 


building stones. 

EA’idenee is insufficient eA’en to suggest that faulty diet is the CcTiise 
of eclamptic toxemia; to date, there is no real eA’idenee that the diet 
plays more than a contributory role. There can, liOAveA’er, be no doubt 
that a pregnant female, using a diet of 50 Gm. or less of protein, aviU 
be far more susceptible to Avater retention®’ ®'^® and edema than her 
more adequatel}’’ nourished sister. One does not haA’e to look to the 
pregnant state to establish this principle on a firm foundation ; it is 
seen in cardiac patients AA’ith increased peripheral A’cnous pressuie. 
Ei’en a slight diminution in the normal concentration of their plasma 
albumin or protein Avill, in the presence of a heightened A’enous 
sure, SAving these cardiac patients to the side_ of tissue edema. Cei^ 
tainly the pregnant AA’oman, especially the primipara with firm rigi 
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without saying that ketones, despite their dehydrating- effect, should 
be_ destroyed in or removed from the body by adequate forced glucose 
utilization. Ordinarily, however, the careless unlimited administration 
of Avater is to be deprecated in the pre-eelaniptic patient. 

Among good empiric dietary measures employed in the past in pre- 
eclamptic toxemia is the copious use of milk. It may be stated without 
reservation that this has, inadvertently, saved manj^ a life. Its high 
potassium and calcium content has favored diuresis. The protein con- 
tent of one and one-half quarts of milk as usually prescribed approxi- 
mates 50 Gm., making up, somcAvhat, for the protein staiwation often 
otherwise pui-posely imposed by the medical attendant. 

Just why should one’s anxiety be so keen that the iiatient receive 
adequate protein in her diet? The old dictum that, since the patient 
is pouring out albumin in the urine, albumin-producing foods should 
be Avithheld, is as fallacious as Avas the principle of Avithholding sugar- 
producing foods from the diabetic patient because he is losing sugar 
in the urine. We uoav find that the diabetic indmdual does much 
better AA'hen he is receiAung a liberal carbohydrate intake, Avhether or 
not he requires insulin. Several facts point to the extreme importance 
of making certain that the pre-eclamptie graAuda is in nitrogenous 
equilibrium. First, she is building fetus, uterine muscle, and placental 
tissue; the building stones are better supplied than extracted from her 
OAvn organism. Second, early in pregnancy the pre-eelamptic patient 
usually runs a Ioav basal metabolic rate; protein, by its specific dynamic 
effect, tends to stimulate metabolism and thereby to burn off excesses 
of cholesterol Late in pregnancj'', these same patients frequently de- 
A’-elop an accelerated metabolic I'ate far in excess of AAdiat AAmuld be 
represented by the additional gestational tissue ; under such conditions 
of increased burning, there are greater protein demands on the ma- 
ternal organism — they should certainly be supplied. Third, a progres- 
siAm albuminuria is often found to cause some albumin depletion; it 
should be replenished to maintain Avithin the Amssels efifectiA’-e osmotic 
pressure and thereby forestall tissue edema.®- ® For these purposes ani- 
mal pi’oteins are far more efficient than Awgetable proteins — at least 
100 per cent more effective. 

Let us next consider the case against protein feeding. That pathologic 
pictures identical AAutli nephritis^® haAm been produced in experimental 
animals by the feeding of animal protein cannot be denied. An excel- 
lent refutation to this argument, hoAAmAmr, is the fact that AAdiite rats 
are lierbiAmrous and certainty man does not fit into the same category. 
Besides, the amount of protein fed Avas enormous compared AAdth man s 
intake. Today there is no AvorthAvhile medicaP^' authority aaIio 
denies his most seA^ere nephritic patient at least a maintenance of ani- 
mal protein. Whereas the nephritic patient on a protein-free diet 
formerly died prematurely by vurtue of his physician’s exacting diet 
prescription, today she Ityes just so long as her kidneys can carry on 
their function rather than so long as there still remain some of her oavh 
tissue proteins which she can use up in lieu of a deficient diet. 

Let us feed our patient not an excess of protein but an amount ade- 
quate for her needs. Let us, lioAveAmr, also preAmnt unnecessary protein 
catabolism and breakdoAvn by sparing the body proteins. One wi 
thereby take the load from the renal excretoiy mechanism for urea ex- 
cretion. This sparing can unquestionably be accomplished by supp 7' 
ing the patient Avith that great protein sparer, earbohj-'drate. 1 6 
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abdominal wall, has the wherewithal for increased venous pressure. 
Add to this same rigid abdominal wall multiple gestation or hydram- 
nios, complications long recognized as favoring eclamptic toxemia, and 
even the slightest discrepancy in plasma protein beeornes greatly mag- 
nified in its significance in favoring tissue water retention. The careful 
and interesting Avork of Strauss,®* ® of Boston, has produced incontro- 
vertible eAudence of this. 

'While Ave do not knoAV the cause of eclampsia, Ave are very cognizant 
of certain circumstantial disorders which accompany the syndrome, 
much as Ave are in the “set-up” of malignancy. We can, hoAvever, in 
eclampsia, employ far more rational therapy than in malignancy, and 
obviously Ave can more often steer a relatively safer course, despite 
our ignorance of etiology. Nebulous as may be our conception of its 
etiology, we should neAmrtheless employ rational therapy Avhenever 
possible, rather than empiric, unless it is found that the latter is defi- 
nitely not harmful. Thus, the empiricism of colonic irrigation with 
bicarbonate of soda, of SAveating the patient to make up for a sup- 
posedly deficient renal function, of imposing on her the burden of 
caloric or protein starAmtion, is of the past and is much in the same 
category as massaging an acutely inflamed appendix. 

The toxic patient may not, in the light of even the meager knoAidedge 
aAmilable, be vieAA'-ed as a pure nephritic problem or an endocrine or a 
metabolic problem, but must be AueAved in a more collective sense. 

The cause of water-logging in the eclamptic syndrome is not known ; 
nevertheless, methods of treatment A\diich encourage water retention 
should logically be avoided. First of all, sodium, Avhether this be in 
the form of sodium chloride, sodium bicarbonate, or sodium bromide, 
should be scrupulously reduced to a minimum, since its accumulation 
in the extracellular tissue spaces makes for Avater affinity. One occa- 
sionally sees patients placed on a salt-loAV diet of 2 to 3 Gm. daily and 
at the same time given sodium bromide by rectum at the rate of 4 to 
6 Gm. a night for sedation. These same patients sometimes recehm 
daily colonic irrigations of sodium bicarbonate in 5 per cent solution. 
Such divergent therapy could neAmr pass any therapeutic rationalist. 
We used to fear the chloride ion and blame it for edema; now we com- 
monly use chloride of ammonium and calcium chloride for their acidi- 
fying effects in order to produce diuresis and a mobilization of sodium 
from the tissue spaces. 

The so-called “hydration method” of Newburgh, recently pub- 
lished by Alvarez, in Avhieh method unlimited amounts of Avater are 
given by mouth, is, in truth, a dehydration regime — since, under cer- 
tain conditions, Avater is one of the best diuretics. The “hydration 
metliod”_ is effective in the pre-eelamptic patient xolien ammonium 
clilondc IS concomitantly given, for it mobilizes and Avashes out sodium 
m the presence of an acid diuresis. I can see no point, however, in 
nrsisting on a neutral ash diet and then thoroughly acidifying the 
individual AAuth ammonium chloride. One can readily recognize the 
principle aimed at, namely, the avoidance of an alkaline ash diet Avhich 
otJicrAvise AA’ould favor Avater retention. The old vogue of alkalinizing 
tne eclamptic patient by drug or diet is born of ignorance. Even the 
Kotonc.s occasionally found in the blood and urine of these patients 
laie m their disease could be seiwing the purpose of dehydration rather 
constructnmly, if it Avere not for their knoAvn irritating effect on the 
lenai tubules, thereby heightening any existing nephrosis. Tt goes 
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Bartholomew^ has suggested burning-oh! the excess of cholesterol in 
the blood by thyroid feeding early in pregnancy, since there is usually 
at this time a low basal metabolism. It is doubtful whether thyroid in 
these patients would have any more effect than it does in typical lipoid 
nephrotics, patients who are notoriously resistant to this hormone. 
Moreover, thyroid feeding in pre-eclamptic females is not a new con- 
cept by any means, nor has it in the past been too successful in im- 
proving the clinical picture of the toxic patient. The thju-oid discrep- 
ancy is not necessarily intrinsic in the th 3 a'oid gland ; one must bear 
in mind that the very lowest-^ metabolic rates known to science come in 
association with destructive diseases of the anterior lobe of the pitui- 
taiy gland. Unfortunatelj'’, the scope of this paper will not permit a 
consideration of the endocrine implications of the subject. I cannot, 
however, leaAm the endocrine field Avithout stressing at least one jirac- 
tical point learned by sad experience — that there may be something in 
the original Avork of Tlofbauer-®'-® in 1918 in respect to the posterior 
pituitaiy as being an etiologic factor in eclampsia. “Pituitrin” is so 
definitely antidiuretic that it is Avithout doubt the most effective agent 
aA'ailable for therapj'^ of the poljuiria occurring in diabetes insipidus. 
Dieekman, Michel,^® and others ha.A’^e shoAvn that patients suffering from 
the toxemias of pregnancj’- are extremely sensitive to the vascular- 
constricting and antidiuretic effects of “pituitrin.” Best,®^ of insulin 
fame, has pointed out that the same type of fatty liver Avhieh occurs 
in pregnancj" can be artificiallj" produced in animals by repeated injec- 
tion of “ pituitrin. ” One should deriA'e a certain moral, even Avithout 
further eAudenee, that “pituitrin” or its analogues should never be 
used in any toxic female or in anyone Avho in preAUOus pregnancy had 
pre-eclampsia or eclampsia. I am thoroughly conAunced that I have 
seen deaths occur in iire-eclampsia as a result of acute renal shutdown 
incidental to eA"en a single dose of “pituitrin” in a highly sensitive 
indiAddual. 

The importance of the endocrine system, the pituitaiy, the estrogen 
group,®^ estriol, etc., may ultimatelj" furnish the solution of the problem 
of etiology in eclampsia. Certainly, it cannot be discarded as being an 
unrelated factor any more than can the Iwer. 

What is the status of the vascular and renal systems in this disease? 
It has been suggested that they suffer from^* the disease, rather than 
that they cause the disease. It is likely that the effect of the toxemia 
on these tissues actually determines Avhether the A"ictim goes into con- 
A"ulsions or “rides out the stoi’m” for the time being. Vascular spasm 
is the effeot, not the cause. To be sure, if the spasm lasts long enough, 
it Avill be translated into permanent Amscular damage and gross pa- 
thology. Intracranially this spasm seems in some Avaj" to be linked up 
Avith edema in producing the conA"ulsiA’'e state of eclampsia. 

Herrick and Tillman®® feel that renal disease is the result rathei 
than the cause of the eclamiitic syndrome, that the differentiation be- 
tAveen mild nonnephritic and seA^ere nonnephritic toxemia is merely a 
matter of degree rather than kind. From their statistics, one may 
anticipate that more than half of those Avho suffered from eclampsia 
and are still aliA"e three years after their toxic episodes Avill show cau- 
dence of permanent hj^pertenswe Amscular disease. It is the ultima e 
renal and Avascular damage that one should consider in eA^aluating lo 
status of the toxic female — AAdiat aauII she shoAV or Aidiere Avill she e 
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normal liuman being will always, if it is available, metabolize carbo- 
hydrate ill preference to, and more efficiently than, protein and fat. 
This truth is beautifully demonstrated in diabetic patients ivho will 
carry on and very successfully maintain body- weight on several hun- 
dred calories less per day than ordinarily anticipated, provided most 
of the food ingested is in the foi’m of carbohydrate.^® On the other 
hand, if insufficient carbohydrate be given, the human being runs in 
negative nitrogenous balance since he is forced to break down his own 
tissue-protein as well as the ingested protein for energy purposes. 

Whereas carbohydrate spai’es protein, this function is not the main 
advantage of a high carbohydrate intake for the pre-eclamptic or the 
eclamptic patient. The liver is generally regarded as at least one of 
the “shock tissues” in eclampsia. It bears the brunt of wear and tear 
even through normal pregnaiiej^ as is evidenced by the fact that prac- 
tically every liver in pregnancy is a fatty liver, much as is the liver 
in animals receiving large injections of “ pituitrin. 'Whenever fat 
fills the liver, the ability of that organ to store glycogen is usually 
greatly impaired. The early hypercholesteremia of those patients Avho 
are destined to suffer from pre-eclampsia predisposes to fat deposits 
in the liver, much as it does in diabetic patients, who, incidentally, are 
also very prone to develop the eclamptic syndrome. There is good 
evidence that one can,^®’ to a certain degree, delay or even prevent 
this lipoid accumulation in the liver by forced carbohydrate feeding 
and utilization (which really means forced glycogen storage in the 
liver). Hj’’percholesteremia does play a role in toxemia of pregnancy, 
possibly, as Colvin and Bartholomew^'® have suggested, by way of pre- 
disposing the patient to placental infarcts. Much has lately been writ- 
ten about these infarcts®® and the roles of argenine and guanidine, 
arising therefrom, in producing the smooth-muscle phenomena of pre- 
eclampsia and the convulsive state. The theory is very interesting, 
but Avhy do not otherwise normal pregnant Avomen who not infrequently 
develop®^ placental infarcts go into eclampsia? The answer does not 


seem to be too difficult — it is probably because normal pregnant women 
still have livers which can deaminize and destroy these toxic amines 
more efficiently than can the damaged liver of the pre-eclamptic pa- 
tient. There are good reasons for incriminating the liver in the 
eclamptic syndrome: (1) blood uric acid is high in these patients at 
a time Avhen there is no inability of the kidneys to excrete this sub- 
stance; (2) blood urea is characteristically low (the liver is the only 
organ in the body Avhich can elaborate urea, and presumably in the 
eclamptic patient it is not succeeding Avell in doing so) — some of the 
lowest imeas on record are met in fatal cases®® of eclampsia; (3) true 
eclampsia is far too frequently associated with the post-mortem findings 
of liver damage for such pathology to be mere coincidence. 

Apart from pregnancj^ it has been taught that carbohydrate^®’ is 
one effective agent available to protect the liver; Avhen glycogen is 
leavily stored therein, this organ becomes less vulnerable. Witness 
lie development of liver cirrhosis in long-standing, uncontrolled hyper- 
• liyroids®® and other states in Avhich an abundance of suprarenalin con- 
stantly makes the liver drop out into the blood stream, as glucose, 
ns stores of glycogen. While glycogen can coexist in the liAmr with 
mt. It IS most usual to find one present at the expense of the other. 
|Jiie of the few means Ave have at our disposal for safeguarding the 
liver IS adequate carbohydrate ingestion (or parenteral glucose). 
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Table I, Comparison Between tue Values op the Average Normal Diet and the 
Diet Kecommended in Pre-eclampsia* 


carbohydrates proteins pat calories 

Average Normal Diet 

70-100 90-100 2,500 to 2,700 

Diet in Pre-eclampsia 

150 55-60 2,295 to 2,540 

Animal Protein Ahont 110 Gm. Daily — Eepresentcd hy 

PROTEIN VALUE 
1 pint IS-Sl 

1 pint 16.3 I212 Gm. (animal) 

One 5.9 1 
% Ib. 74.4-' 

38.0 

Total 350 Gm. 

In_ order that fat and cholesterol may be kept at low levels, avoid more than 1 egg 
daily, or more than 3 teaspoonfuls of butter, or 3 tablespoons of heavy cream, or the 
following high cholesterol-containing meats; 

Pork, duck, goose, brains, sweetbreads, corned beef, canned tongue, butterfish, 
halibut, tuna, mackerel, smoked halibut, smoked herring, canned sardines, 
salmon, roe. 

*In The Brooklyn Hospital, “Diet Control” by Anderson and Bschweller is used to 
establish these values in menu form. 


Wiole milk 

Skim or buttermilk 

Egg 

Meat (very lean) or Fish 
Vegetable protein 


350 

300-350 


dynamic heat effect, and also for maintaining a normal level of blood 
plasma protein. Weight gain will usually remain normal on this diet. 

On such a regimen many a predisposed individual will evade pre- 
eclampsia, which should if possible be treated long before it becomes 
clinically evident. By the same token, it is likely that after the de- 
velopment of albuminuria, hypertension, and gross edema, diet vnU 
accomplish very little from a corrective standpoint, since the necessary 
time factor for correction is too short. On the development of gross 
signs of pre-eelarapsia, the patient should, of course, be hospitalized. 
The diet should be continued, with proportionately more milk than 
meat in order to favor diuresis and to replenisli (if depleted) blood 
cholesterol, provided, of course, an increased metabolic rate, as is usual 
at this time, has supervened. If anemia is i^resent, blopd transfusion 
is in order. If plasma proteins are found to be even slightly reduced 
in amount, they should be replenished by serum or blood transfusion. 

If after a two- or three-week period of diet, bed rest, and intellipnt 
expectancy, there is not marked amelioration of all signs, or if thei'e 
is a progression in any of the signs, induction of labor should be ad- 
vised in the interest of the mother and her future life-expectancy. 
Procrastination beyond a three-week period is hazardous and may re- 
sult in irreversible, irreparable renal or vascular damage. 

It has been stated, as applied to uterine bemon’hage: “The only 
safe nterus is an empty uterus.” When the toxic gravida does no 
rapidly respond to rational therajiy, it would seem that the same pim- 
ciple should certainly be invoked. 
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ill five or ten years hence, if one “pig-headedly” insists on her carrying 
to certain viability! What price a viable baby? 

On the basis of these concepts, how can one rationally treat the pre- 
eclamptic female? The first step in treatment is of course a correct 
diagnosis. If, early in pregnancy, there is a hypertension with cardiac 
hypertrophy, the patient is obviously not sutfering from pre-eclampsia, 
but in all probability from a so-called essential hypertension or a 
chronic nephritis. Continuation of the pregnancy, should, in the best 
interests of the patient, be discouraged. She is not entitled to even a 
trial of pregnancy if her future is to be considered unless with a full 
knowledge of the possibilities she would desire to gamble. Especially 
is the continuance of pregnancy to be deprecated if the patient shows 
an abnormal Addis count, or a faulty urea clearance, or a pyelitis, or 
a pyelonephritis (Zimmermann and Peters®'*). If one would put cre- 
dence in Goldblatt ’s®® theor.y of renal ischemia as producing essential 
liypertension, then by virtue of the possibilit.y of pressure phenomena in- 
cidental to pregnanej'’ one should recommend interruption in all cases of 
early hypertension whether or not there be concomitant renal findings. 

The pre-eclamptie patient presents a far different picture. There is 
more of a range of safety in her ease, although one must accept the 
fact that even she stands a “fifty-fifty” chance of premature vascular 
disease or early demise from a hypertensive vascular disease within a 
few years after her toxic episode. 

The treatment of pre-eclampsia should really be started before the 
disease actually has developed in the individual. One should watch 
for and scrutinize the vagotonic type of patient with low blood pres- 
sure with vasospastic cold extremities, with spastic retinal vessels,* 
with slow or irritable pulse, and a history of bowel crises, especially 
if that patient is of the round hypopituitary or of the hypothyroid 
type. If she, in addition, carries a high cholesterol, a low or low- 
normal basal metabolism, a low blood sugar, and with the onset of 
pregnancy if she shows a rapid gain in body weight, she should be 
considered a very likely candidate for pre-eclampsia. Dietary treat- 
ment should immediately be instituted rather than waiting for the 
development of hypertension, albuminuria, or frank edema. She should 
receive at least the protein intake as recommended bj^ The Technical 
Commission of The Health Committee on Nutrition for the League of 
Nations, 1.5 to 2.0 Gm. of protein per kilo, or for the 132-pound female, 
90 to 120 Gm. Since much of the protein in the average diet is plant- 
borne, and therefore certainly less efficient, it is probable that an 
110 fignre of 150 Gm. of protein is more satisfactory, of which 
1 ^^ ij ■ animal protein. The carbohydrate of the diet 

should be close to normal, namely, 300 to 350 Gm. Fat should be low, 
trom 55 to 60 Gm. The diet should be low in sodium chloride (2 Gm. 
daily or less), high in calcium and potassium by virtue of a liberal 
milk allowance, and should meet Sherman’s optima for vitamins. Vita- 
imn B and the vitamin B complex Avill to advantage be added. Such a 
diet will range between 2,295 and 2,540 calories (Table I). 

A diet of this sort will not favor water retention, will adequately 
glycogenize the liver, will tend to prevent hypercholesteremia, will 
supply unsaturated fatty acids so essential to the economy of all human 
icings, will furnish adequate protein for building the tissues of gesta- 
11011 . or for stimulating a sluggish metabolism through its specific 
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STILLBIRTHS AND NEONATAL DEATHS^ 
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I NTEREST lias been centered on the problem of maternal mortality and the 
conservation of the older child to such an extent that the losses of babies at and 
shortly after birth have been largely neglected. The sources for this study are the 
various reports of the Bureau of the Census and monthly reports sent by a group of 
46 hospitals to the Hospital Obstetric Society of Ohio. 

The first problem is one of definition, as the terms stillbirth and neonatal death 
are indefinite and have different interpretations. The Census Bureau points out 
that the meaning of stillbirth is fixed by law in 25 states, by ruling of the State 
Board of Health in 22, by the local registrars in Pennsylvania, and by a letter 
defining the term to the doctors in Maryland. In the 25 states in which the 
definition is fixed by law, the term “advanced to the fifth month” is used in 21, 
with the exception that in the City of New York any product of conception is 
required to be registered, although the state legally defines the term as “advanced 
to the fifth month.” The four states that are out of line are Connecticut which 
defines a stillbirth as a conception of “not less than twenty-eight weeks,” in the 
District of Columbia the law is “passed the fifth month,” in Indiana “seven 
months and over” and in the State of Washington “beyond the seventh month.” 

It would simplify the matter if the four states whose laws are not in accord 
with those of the 21 would amend their statutes. The situation is much simpler 
in the other 24 states. Here, merely an alteration in the ruling of the Board of 
Health would suffice. Delaware and New Hampshire have no definite ruling, 
Mar 3 'land and Missouri consider anj' dead product of conception a stillbirth, Idaho 
reports at four months, Kentucky, Ohio, and Massachusetts at four and one-half 
months, Montana and Pennsylvania after the fourth month, Maine, New Jersey, 
South Carolina, Vermont, Virginia, Wj’oming at five months, Wisconsin after 
the fifth month, Nevada and Utah six months, Rhode Island after the sixth month, 
Kansas past the twenfy-eighth week, and North Dakota does not report stillbirths 
until the seventh month. Anj' interpretation of stillbirth statistics must bear in 
mind the source of the material before evaluation. 


The term neonatal deaths is also indefinite, being defined as “death in the nen- 
born.”' As commonfy used it means the death of the babj' before the mother h.as 
left the hospital. In the reports from Ohio hospitals, given later in this paper, it is 
used in this sense. This is the most likely time of death, and while the time o 
hospital stay is indefinite, it would probabh' be prolonged if the child showe 
anj' reason for anxiefy. However, that definition wilt not be practical in studr- 
ing cases taken from statistical tables, so for the eases analj’zed from the Census 
Bureau reports w'e have considered deaths in the first month as neonatal. Infan 
mortality includes all deaths within the first .year. The purpose of this stud.r is o 
bring into clearer definition the essential differences between deaths occurring 
shortfy after birth and those occurring later. 

Turning now to the number of stillbirths and neonatal deaths occurring in the 
United States, we find that in 1937 for eveiy 1,000 live births there were 
33.4 stillbirths and 33.3 deaths wuthin the first month. Or stated another wa.^, ou 


*Kead at the Annual Meeting of the Hospital Obstetric Society of Ohio, Columbus, 
Ohio, April 3, 1940, 
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of every 100 pregnancies that approach term, there is a loss of 6.45 per cent of 
the babies before the end of the first month. The distribution of these losses 
by states is pictured in Charts 1 and 2. Stillbirths have decreased from 86,466 
in 1930 with a rate of 39.0 per 1,000 live births, to 73,467 in 1938 with a rate of 
32.0. Neonatal deaths have fallen in number from 78,182 in 1930 with a rate of 
35.7 per 1,000 live births to 73,311 in 1937 with a rate of 33.3. The distribution 
of these improvements b 3 ’’ states is showm in Charts 3 and 4. The general im- 
provement in infant mortality has been shorvn by the Children’s Bureau in their 
publications. This demonstrates that there has been greater improvement in child 
care in the cities than in the rural districts. 

Segregating the infant deaths occurring in the first month of life we find 
that the improvement in infant mortalitj'^ in the later months has been greater 
than that in the first month. 

Distributing infant deaths according to the time following birth at which they 
occur it becomes apparent that the longer the child lives the more chance it has 
of continuing to live. There are more deaths in the first daj’’ following birth 
than there are in the rest of the first wmek and more deaths in the first w'eek than 
there are in the last eleven months of the first j'ear. 

The distribution of stillbirths according to the month of gestation cannot be 
done so satisfactorilj' from a statistical point of view because of the irregularity 
of reporting stillbirths. However, the data in Table I were taken from figures re- 
ported by the Census Bureau from 7 states and 2 cities for the jmars 1935 and 
1936. Of the states Connecticut and Washington report stillbirths only after 

Table I. Stillbirths by Month of Gestation in Seven States and Two Cities 


Connecticut, Illinois, New Jersey, New York, Oregon, Washington, Baltimore, 
•v and District of Columbia 

1935-1936 


Under 4 months 

737 

2.4% 


4 Months 

1,381 

4.5% 


5 Months 

2,526 

8.2% 


6 Months 

3,397 

11.0% 


7 Months 

4,335 

14.0% 

40.1% 

8 Months 

7,031 

22.8% 

9 Months 

9,237 

29.8% 

52.6% 

10 Months and over 

247 

0.8% 

Unknown 

2,007 

30,898 

6.5% 



•seven months; the rest fall in the group reporting in the fifth month. Ee- 
c assifj-ing the same cases on the basis of reasons for death, we will take the 
onger list given bj' the Census Bureau of the cause for these stillbirth deaths 
etiologic basis. For comparison we also list the fewer 
•s illbirths derived from the reports of the Ohio hospitals for the j-ear 1938. 

With a few exceptions there is a fairlj' close analogy between the figures 
pre.sented by the Ohio Hospitals and those of the Census Bureau. The twm notable 
exceptions are the headings “death in utero” and the indefinite group in both 
which the matter of classification could well have bearing. It is not to be 
expected tliat any really definitive classification can be arrived at until a fairly 
argo number of cases in which autopsies have been done are accumulated. It 
d'patl’'^'i" ^ of authors that several inexplicable intrauterine 

•in'd 1 ^ causes as antepartum fetal pneumonia, 

congenital absence of the trachea. The 
sHp'nV .oan be no more accurate than are the death returns filed by the 

is However, from year to year the accuracy of the returns 

miblili analogy between the more definite causes in the two lists 

• 10(1 IS close enough so that they arc mutualh- confirniatorj-. 
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In an effort to evaluate the various “probable causes of death” we proceed 
now with some further detailed data from the Ohio reports. It is fair to assume, 
considering the close correlation of Table II, that these figures are probably a 
fair sample of the entire United States. Total births in series were 39,821. In 
contrast to these figures which include onlj* those infants whose deaths were 
due to prematurity, we have Table IV showing deaths from all causes arranged 
on the basis of fetal age. Not only is the mortalitj' greater in earlier cases of 
prematurity but the ratio of stillbirths to neonatal deaths is higher. 

It will be noted that in a considerable group of eases the method of delivery 
was not stated, hence the above percentages tend to be lower than the true figures. 
The interesting relationship between the deaths following .spontaneous and forceps 
deliveries can of course be readily explained bj' the fact that practically all prema- 

Table II 



j CENSUS BUREAU 


Deaths due to dystocia 

i 

4,493 

I 14.5% 

127 

11.9% 

Breech presentation 

7G4 





Other malposition 

550 


i 



Tranmatism 

632 





Deformed pelvis 

359 





Other diffienlt labors 

2,188 





Prolapse and compression of cord 


3,343 

10.8% 

119 

11.2% 

To.xemia and albuminuria 


2,260 

7.3% 

118 

11.1% 

Premature separation of placenta 


2,207 

7.1% 

91 

8.6% 

Placenta previa 


865 

2.8% 

30 

2.8% 

Death in utero (macerated 545) 


1,807 

5.8% 

172 

16.2% 

Malformation 


1935 

6.3% 

85 

8.0% 

Syphilis 


666 

2.2% 

23 

2.2% 

Indefinite 


4,393 

14.2% 

50 

4.7% 

Asphj'xia, etc. 

2,298 





Diseases of membranes 

1,473 





Other specified cause 

622 





Cause not specified 

(6,662) 

8,931 

29.0% 

249 

23.3% 

Abortion, etc. 

2,269 







30,900 

100.0% 

1,064 n 

100.0% 


Table III. Premature Birth as “The Probable Cause of De.ath” 



NO. 

CASES 

STILLBIRTHS 

neonatal 

deaths 

TOTAL 
DEATHS j 

mortality 

Prior to seventh month 

319 

87 

(27.4%) 

118 



64.4% 

Seventh month 

713 

50 

( 7.0%) 

171 




Eighth month 

696 

8 

( 1.1%) 

54 

( 7.8%) 




1,728 

145 

( 8.4%) 

343 

(19.9%) 

1 488 1 

28.3% 


Incidence of prematurity 4.35 per cent 


Table IV. Stillbirths and Neonatal Deaths According to Petal Age 











NO. 

CASES 

STILLBIRTHS 

NEONATAL 

DEATHS 

TOTAL 

DEATHS 

mortality 

Prior to seventh month 

319 

185 (58.0%) 

mkemtkRibM 

319 


Seventh month 

713 

154 (21.6%) 

232 (32.5%) 

386 

Eighth month 

696 

117 (16.7%) 

128 (18.4%) 

245 


1,728 


494 (28.6%) 

950 

ou.vyo 

Term and not stated 


608 ( 1,6%) 

348 ( 0.9%) 

956 


Total 

39,821 

1,064 

842 

1,906 
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Chart 4. 
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tho major causes are listed, the others being grouped under the heading "all 
other causes,” However, no cause is excluded that had as many as 1,000 deaths in 
the first twelve months. 


Tarlk IX. Major Cac.sk.s ok Infant Death. United States, 1930, 

1930, AND 1937 



IN 

FIRST MONTH 

IN LAST ELE\-EN MONTHS 


1930 

1930 

1937 

1930 

1936 

1937 

Prematurity- 


32,452 

32,524 

1,400 

1,191 

1,133 

Birth injury- 

10,475 


9,490 

151 

148 

102 

Malformation 

8,ool 

7,290 

7,138 

3,196 

3,124 


Debility- 


2,748 

1,919 

2,283 

1,759 


Pneumonia 


2,972 


12,749 

14,775 

13,577 

Diarrhea 

1,849 

1,550 

1,443 

15,443 

11,794 

BJJHfiSS 

Influenza 

306 

419 

493 

2,459 

3,082 

3,226 

Whooping cough 

187 

91 

155 

3,191 

1,027 


Sy-philis 

775 

088 

098 

1,035 

880 

824 

External cause 


062 

543 

1,704 

1,943 

1,838 

Unknown 

5,222 

4,209 

3,990 

3,582 


2,667 

All other causes 

8,502 

7,214 

7,498 

10,497 

9,443 

8,806 

Total 

78,657 


08,887 

03,750 

52,476 


Total births 

2,233,958 

2,144,798 

2,203,337 




Rate per 1000 

3.50 

3.25 

.3.12 

2.89 

2.44 

2.31 


Several points are apparent. First, the figures on neonatal deaths have not 
made as marked an improvement as have the deaths in the later months. Second, 
tho chief reasons for neonatal deaths arc prematurity-, birth injury-, and mal- 
formation, in all of which the improvement has not been marked, and in which it 
cannot be expected that great savings could bo made. Third, the great improvement 
in tho deaths of later months has been in tho infectious diseases, but even here 
those diseases that come in epidemics, pneumonia, influenza, and w-hooping cough, 
do not show constant decrease. While there should be continued improvement in 
the number of neonatal deaths, it cannot bo expected to be ns great as the im- 
provement in tire later months. 

There are two factors, sex and race, that have a distinct bearing on infant deaths. 
Male babies die more frequently- than female; this is true before as w-ell as after 
birth. 


Table X. Excess of Births and Deaths of Male Infants. Figures Taken Froji 
THE Census Bureau Statistics for the Years 1935, 1936, and 1937. The 
Total Being Div-ided by 3 to Produce the Annual Average 



LIVE BIRTHS 

STILLBIRTHS 
(WHEN SEX re- 
ported) 

DEATHS DURING 

first year 

Male 

1,109,857 

41,724 


Female 

1,054,449 

32,559 

51,959 

Excess of males 


9,165 

16,950 


Eatio of deaths by end of first year: male 3.97; female 3.00. _ j +1, to 

Of total pregnancies approaching term (sum of live and stillbirths) the death ra 
by end of first year is: male 95.5 per 1000; female 77.5. ^ 

Of total pregnancies approaching term male excess is 

By end of first year excess of male deaths is 26,115 40.4yo 

Excess of males at end of first year redu ced to 38,458 

No explanation of these facts is presented, but the difference is very striking. 
The factor of race is worthy- of discussion. Both the stillbirth and the ihfan 
mortality rates are considerably increased because of the large number of infan 
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Table V. Maternal Disease in Relation to Death of Child 



no. 

CASES 


NEONATAL 

DEATHS 

TOTAL 

DEATHS 

MORTALITY 

Toxemia 

1,004 

122 

3S 

160 

15.9% 

(Incidence 2.53%) 
Diabetes 

23 

4 

6 

10 

43.5% 

Sj'pliilis 

? 

19 

15 

34 

? 


Table VI. Fetal Disease as Cause op Death 



NO. 

CASES 


NEONATAL 

DEATHS 

TOTAL 

DEATHS 

mortality 

Malformations 

535 

85 

113 

198 

37.1% 

(Incidence 1.35%) 





Erythroblastosis 

25 

3 

9 

12 

48.0% 

Enteritis 

33 

X 

15 

15 

45.5% 

Hemorrhagic disease of 

18 

X 

10 

10 

55.6% 

newborn 





Pneumonia 

31 

X 

18 

18 

58.0% 


Table VII. Distribution op Infant Death by Method op Delivery 


DELIVERY 

NO. 

CASES 

STILLBIRTHS 

NEONATAL 

DEATHS 

TOTAL 

DEATHS 

MORTALITY 

Forceps 

Spontaneous 

Cesarean section 

Pod. version 

Breech 

Craniotomy 

Post mortem cesarean sec- 
tion and other opera- 
tions 

Not stated 

18,070 

18,482 

947 

769 

1,456 

19 

78 

174 (0.96%,) 
404 (2.18%) 

48 (5.08%,) 
62 (8.09%,) 
111 (7.62%) 

19 (100%) 

5 

241 

161 (0.89%,) 

311 (1.67%) 

47 (4.95%) 

35 (4.56%) 

96 (6.59%) 

2 

190 

335 

715 

95 

97 

207 

19 

7 

433 

1.85% 

3.85% 

10.03%, 

12.65% 

14.21% 

100.00% 

ioiai 

39,821 

1,064 (2.69%,) 

842 (2.12%) 

1,906 

4.81%, 


delivered spon- 

•iml nrii^' ® Sreat many forceps deliveries are purely elective 

■ na add no serious risk to the child. 

denN 'll! relative incidence of fetal loss due to birth acci- 

(leath delivery, an analysis of births at term where 

«l>oiied ^“.iury, or dystocia was made. This 

death f stnih-' H to have the lowest percentage incidence of fetal 

i» -sponfineo, 1 u u combined). Considering the incidence of death 

i-' ratios as shown ir^able^Vn?'''’'' '‘PP°a>-ed 

deauTs""'i^wriy V?"'h 

l»tost at present a ‘ f n '' 'f ^^37, the 

ire.ent ai.ulable, compared with the deaths for the year 1930. Only 

TABI.E VIII. Ratio of Death From Injury by iMethod op Delivery 


Spontaneous 

Forceps 

Ce.sarean section 
Breech 

Bodalic version 


1.0 

3.7 

(i.G 

S.3 

IG.S 
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Selected Abstracts 


Gynecologic Operations 

Chavnnnaz, J.: Reflections on Vaginal Hysterectomy, Rev. fnuiQ. do gym'c. ct 

(I’obst. 33: 877, 1038. 

Today vaginal hy.sforoctotny lia.s alniosi fallen into oblivion. In fact there are 
\velt-l<no\vn surgeons wlio have not performed a single one of those operations and 
many .surgeons have not even seen one done. Cliavannaz diseti.s.se.s vaginal oj)oration.s 
from his experience of twenty ycar.s. 

There is no doubt that a vaginal hysterectomy can he performed much more rapidly 
than an abdominnl hysterectomy. It can be done in eight to ten minutes and even 
less time. The risk of iiifoetiou during the operation is certainly le.'ss than in cases 
of abdominal hystcroetomy. If an infection does take place, drainage readily occuns 
and there is very little danger of gonernl peritonitis. There is no postoperative scar 
and this is advantageous from an e.sthetic point of view. 

The antlior favors the use of elamps and not ligatures. The clamp.s arc left in 
place for forty-eight hours. Ilis indications for the openition arc ns follows: prolapse 
of the uterus, small iihroid uteri and eases of metritis whore radiotherapy is not 
advisable and certain eases of uterine and utoroadnexal infection. If a plastic opera- 
tion is necessary, it is performed about tliroe months after the vaginal hysterectomy. 

The author maintains that with proi)cr indications nncl tcelinique the postoperative 
convalescence is comparable to tliat following a curettement. He believes that about 
5 per cent of all hysterectomies should be performed by the vaginal route. 

J, P. GRF.ENniDE. 

raure, J. L.; Vaginal Hysterectomy, Bull. Soe. d’obst. et dc gynuc. 27: 45, 1938. 

During the past twenty-five years Faure has attempted to teach the technique 
.■of vaginal hysterectomy to his students. In spite of this, fewer of these opera- 
tions are being performed. The author’s chief indication for vaginal hysterectomy 
is infection of the uterus, because the vaginal route ofTors an excellent route foi 
drainage. He has for many ycai's advocated this operation for cases of puerperal 
infection in spite of the opposition of all obstetricians and many surgeons. The 
operation is also indicated in women who are exhausted, sometimes nearly dying, 
and in obese women. The operation is very well tolerated by all patients even 
when it takes a long time to complete. Where there are no complications, the 
operation requires only a few minutes. However, this is no reason to extend the 
indications to many other conditions such as extensive prolapse of the uterus ex- 
cept where there are serious pathologic changes in the uterus. 

Faure believes that the simplest, cleanest, and most rapid technique of vagina 
hysterectomy is Doyen’s method of- anterior hemiseetion. The only drawbac 
of this operation is that it can be done only in cases where the uterus can readi y 
be brought down. The operation can be done in five minutes. 

J. P. GREENHinn. 

Radford, Aubrey: Total Hysterectomy, South African M. J. 11: 252, 1937. 

The view is presented that owing to the ease and safety of subtotal hysteree 
tomy this procedure has been adopted too frequently and unjustifiably. The au lor 
pleads for a more widespread use of total hysterectomy via the vaginal .rou e. 
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deaths occurring in the negro race. The stillbirth rate would be reduced from 
33.3 to 29.2 if only the white stillbirths were taken into account. Considering 
negro births and stillbirths only, the rate is 63.2. Similarly the infant mortality 
rate is also affected. The 1938 rate for the United States is 51.0, the white rate 
being 46.0 and the negro rate 78.1. It is difficult to compare these rates state by 
state, because in many states there are few negro births, and where there are few 
births the rates lose in significance. However, of the states that have over 0.5 
per cent of negro births a year, there are only four that have a negro infant 
mortality rate as low as the four states having the highest white rates. It is im- 
possible to determine from these figures whether this poor record is inherent to the 
race, whether it is largely due to the type of care received by the negro, or whether 
it is due to the conditions under which he lives. There is much to argue against 
the first possibility in the fact that the white urban infant mortality in many of 
the southern states is very high. In fact in three of the states, the urban white infant 
mortality rate is worse than is the negro infant mortality for the same states 
(West Virginia, Alabama, and Mississippi). However, it is possible statistically to 
segregate the negro race and show that the large number of stillbirths and infant 
deaths which they contribute raise the average for the country considerably. It 
is more than possible that if certain other factors could be eliminated similar re- 
ductions could be expected. 


SUMMARY 

Attention is called to the marked discrepancies in the different states in the 
definition of the term "stillbirth,” and a plea is made for conformity. 

The definition of "neonatal death” is discussed. The number of stillbirths 
and neonatal deaths in the United States are analyzed with an attempt to fix 
the cause and age at occurrence. 

The greater improvement in the later infant mortality over a period of years, 
as compared with the death rate of the newborn, is discussed. 

The high incidence of death in negro babies is noted, and the higher mortality 
of male babies is demonstrated. 


CONCLUSION 

The considerable risk of deaths at the time of birth and shortl 5 ’’ thereafter 
has been demonstrated. This risk is decreasing from year to year but not with 
great rapidity, because of the fact that some of the causes are not amenable to 
treatment. A better understanding of the factors involved ma}"^ help to save many 
lives. 


Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF APRIL 19, 1940 

The following papers were presented; 

The Coincidence of Tuberculosis of the Endometriiun With Tuberculosis of the 
Lung. Drs. Julius E. Lackner, Walter Schiller, and Alex. S. Tulsky (by invita- 
tion). (For original article, see page 429.) 

Effect of Vitamin K Administered to Patients in Labor. Drs. J. E. Fitzgerald 
and Augusta Webster (by invitation). (For original article, see page 413.) 

Eetrodisplacement of Uterus in Relation to Pregnancy. Dr. Albert H. Aldridge 
(by invitation). (For original article, see page 361.) 
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importunt for a correct diafpiosis. However, pelvic puncture should not be used 
in acute cases, it should be reserved for subacute and chronic inflainraatory tumors. 
Therapeutically tlie aspiration of the contents of inflammatory masses brings 
about a cure even if the entire contents of a cystic mass arc not removed. For 
some reason, puncture of an inflammatory mass hastens absorption. 

The author followed up a series of ."Ol women who had undergone a pelvic 
puncture for inflammatory masses at least five years prcviou.«ly. In 47 of these 
cases (lo per cent), pregnancy followed pelvic puncture and .'ll of the women went 
to term. In 21 S cases, complete cure re.sulted only in 30 case.«, and in the others 
a second course of conservative therapy had to bo instituted. Only 47 women 
had to be operated upon. Those statistics support the author \s contention of the 
groat therapeutic value of ])elvic puncture in cases whore inflammatory masses 
aro present. 

In cases of i)olvic. absco.'^s, the author advocates immediate incision and drainage 
of the cul-de-sac. 

There are few dangers connected with pelvic imncturo. In the series of more 
than 2,000 pelvic, punctures iierformed in the autlior’s clinic, the bowel was pene- 
trated only between 20 and 30 time.s. This accident is entirely harmless. A more 
serious complication is bleeding, but this occurs almost exclusively if the puncture 
is made to one side instead of in the inidline. However, nearly alw.ays the bleed- 
ing is external and can be controlled by packing the vagina or occasionally by 
using a suture. Intra-abdominal hemorrhage was never encountered. Another 
danger is ruirturc of a thin-walled absce.e.s. This oceurred once in this scries. 
The author never saw an infection follow a pelvic puncture. Xcverthelcss he warns 
that this procedure .«hould never be carried out in the ofllcc, but only in a place 
where a laptirotomy may be performed if it should become necessary. 

J. P. Gree.viiill. 

von Mihalkovics, E.: Simple Puncture as Palliative Therapeutic Treatment in 

Purulent Accumulations in the Female Pelvis, IMonatschr. f. Geburtsh. u. Gyniik. 

109: ‘257, 1939. 

In the opinion of the author, colpoloiny shoidd not be used when dealing with 
accumulations of pus in the adnexa because of the danger of subsequent fistula. 
This procedure is permissible only where death seems imminent. In cases of re- 
cent purulent inflammation the best treatment is aspiration of the pus by means 
of a syringe through the cul-de-sac. This simple 2 ’roccdure will bring about r.apid 
improvement in three-fourths of all cases. It may also bo carried out in cases of 
parametric abscesses and in infected hematoceles. 

Whon there is an abscess in the cul-de-sac following salpingitis, a colpotoniy 
should be performed because there is no danger of fistula formation. However, 
an incision is not necessary- in these cases bec.ause aspiration gives just as good 
results. 

J. P. Gkeeniiill. 

Rubin, I. C.: Renal Tumor and Ectopic Kidney Associating or Simulating Uterine 

and Adnexal Tumor, Urol. & Cutan. Rev. 43 : 62C, 1939. 

Six cases of renal tumor and 3 cases of ectopic kidney were encountered by 
Rubin on the Gy-necological Service at Mt. Sinai Hospital in the past eleven years 
in a series of 2,065 laparotomies. In 6 of the 9 cases the renal pathology was 
associated with genital pathology-. In 3 the tumors simulated but were not con- 
fused with genital tumors. There were 3 renal cysts and 3 Graw-itz tumors, one 
of which involved the ovary of the same side. There were 3 cases of sacral kidney, 
all 3 being found on the left side of the pelvis. 

The rather uncommon occurrence of renal tumors in combination with genital 
tumors makes the diagnosis of the former a matter for special investigation. The 
renal tumor or anomaly- was not primarily suspected in 5 of the 9 cases. Only 
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Plastic operations may be performed at the same time. The remaining cervix, 
in the subtotal hysterectomy, is a constant menace as an infective focus and often 
becomes the seat of carcinoma. 

The author finds lumbar anesthesia ideal for vaginal hysterectomy. 

P. L. Adair and S. A. Pearl. 

Haultain: The Treatment of Pyosalpinx, J. Obst. & Gvnaec. Brit. Emp. 46: 

503, 1939. 

This is a review of 84 cases of definite pyosalpinx, 54 cases being acute and 
30 chronic; 22 were instances of tuberculous pyosalpinx. Of the 54 acute cases, 
34 patients received conservative treatment; this, however, failed in 10 cases and 
an operation had to be undertaken. 

Clinical cure occurred in 20 cases following conservative treatment alone, while 
two patients died, both being tuberculous. 

Operation is advised in all cases in which conservative treatment fails or the 
patient has continued ill-health, is constantly miserable with pain or/and menor- 
rhagia, is unable to work, to look after her liousehold or even enjoy life on ac- 
count of her pelvic condition; the operation generally indicated is hysterectomy 
with removal of both appendages. 

Four cases of rupture or leak of a pyosalpinx were encountered, and there were 
2 other cases in which at the operation the Fallopian tubes were found to be on 
the point of rupture: 3 of these patients died, and all would probably have been 
lost had not immediate operation been possible. Five deaths are recorded among 
the 30 patients operated upon, three from rupture or necrosis of the tubal wall, 
the other two being cases for which conservative treatment had been carried out 
too long before operation was done. 

Results are given of 30 operations for chronic pyosalpinx, one death being 
recorded from embolism on the twenty-third day of an otherwise excellent conva- 
lescence. Details of the 22 tuberculous cases, including the late results, are given, 
8 being acute and 14 chronic. Twenty patients were operated upon and the radical 
operation was performed in 13. Only one death is recorded in the operated cases, 
and this occurred in a patient who had mixed infection of gonococci and tubercle 
bacilli. There was no mortality in the cases which were purely tuberculous. The 
late results, up to seven years later, were found to be uniformly excellent in those 
treated radically, there being no apparent spread or exacerbation of tuberculosis 
elsewhere; whereas when some form of conservative operation was done, the health 
of 3 out of the 7 so treated was found to be adversely affected at a later date. 

J. P. Greeniiill. 

Schultz, W.: Pelvic Puncture, Zentralbl. f. Gynak. 63: 213, 1939. 

Schultz first describes the technique of this operation; then discusses the indi- 
cations. The chief use for this diagnostic procedure is to diagnose a tubal preg- 
nancy. From 1919 to 1938 pelvic puncture was used to verify the diagnosis in 
345 cases of ectopic pregnancy in the Hamburg Woman’s Clinic. In 287 addi- 
tional cases, an operation for tubal pregnancj’^ was performed without a pre- 
liminary pelvic puncture, and in 14 cases, the jiuncture failed to give the desired 
information. 

With the exception of blood in the peritoneal cavity due to endometriosis or 
rupture of an ovarian cyst, the aspiration of blood at the time of a pelvic puncture 
IS definite proof of an ectopic pregnancy. If the tubal pregnancy is unruptured, 
no blood will be obtained. 

Another indication for a pelvic puncture is the presence of an undefinable 
tumor in the pelvis. In 54 such cases the puncture resulted in a correct diag- 
nosis 45 times. The material obtained by aspiration was fixed in alcohol and 
.sectioned. 

In the presence of gynecologic peritonitis, pelvic puncture has both diagnostic 
and therapeutic value. When inflammatory adnexa are present, pelvic puncture is 
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Approxiiiiiitcly 20 ]ior cent of retroversions are congenital and occur in patients 
in wliom the pliinc of the pelvic, inlet lacks the normal incline. In such congenitally 
flat adult pelves, retroversion i.s normal and inaj' he considered compensatory for 
the e.xisting deviation from the more common and normal orthopedic condition. 
Tho function of the pelvic planes is sujiportivc simx' the pelvic organs arc held 
in place hy the ligaments, and defensive in that they serve to deflect intra-ah- 
dominal iiresstire. Either one or hotli of these functions may ho deranged hy: 
(1) trauma (most common), (2) developmental errors, and (.S) disease. 

Simple, uncomplicated retroversions arc .symptomless. Wien symptoms are pres- 
ent, they are caused hy comjdicating conditions. The complaints in congenital 
retroversion are duo to attitudinnl strain in the sacroiliac, joints and erector spinae 
and ])soas muscles. Uterine retroversion is followed hy uterine prolapse of varying 
degrees, and this in turn is followed hy descent of the hladdcr, vaginal vault, and 
cystocele formation. Ujton the h.'tsis of incomplete evacuation of bladder contents 
cystitis develops. 

The author urges that the fundamental principles of pelvic mechanics underly 
any corrective procedure indicated regardlc.«s of the specific operative technique 
employed. He offers three guiding j)rinciplcs: (1) An uncomplicated retroverted 
uterus docs not need to he operated ujioii. (2) A congenital retroversion is not 
a pfjmecologic hut an orthopedic j)rohlem. (.I) No ])olvic ojieration for the restora- 
tion of an organ is comjiletc unless all defective snj)])orts arc restored to their 
original equilibrium. 

Aitxou) GoLPBEnoEn. 

Malfanti, Juan: A New Technic of Hysteropexy, Bol. Soe. chilena do ohst. .v 

ginoc. 4: 27.5, 1039. 

The essential features of the author’s operation for the correction of retroversion 
and rotrodisplaccment involve a di.s.section into tho broad ligament along a line 
just beneath the round ligament. The round ligament is divided midway between 
its uterine attachment and the internal inguinal ring. The free ends are over- 
lapped sufficiently to bring tho uterus into the desired degree of anteversion, and 
then sewed to each other. Complete peritonization is secured by enclosing the 
sliortencd round ligament within the di.ssected folds in the broad ligament. 

In the discussion of the paper the chief objection made to the procedure was 
the likelihood of interference with the blood supply and consequent atrophy of 
the round ligaments with reccurrence of the rctrodisplacement. Malfanti ’s sta- 
tistics appear favorable. The article is illustrated. 

R. J. WEISSSfAX. 

Ward, Grant E.: Ox Eascia Lata for Reconstruction of Bound Ligaments in 

Correcting Prolapse of the Vagina, Arch. Surg. 36: 163, 1938. 

To Koontz (Ann. Surg. 83: 525, 1936) belongs credit for devising a practical 
method of preserving fascia lata of the ox, so that it can be kept in the operating 
room for immediate use as any other suture material. 

Ward describes in detail how in 1933 he made use of such prepared ox fascia 
in forming duplicate round ligaments for lifting up the short vagina which had 
prolapsed subsequent to a total hysterectomj- for early adenocarcinoma. The opera- 
tion took almost two hours. Patient made a smooth recovery and in 1937 still 
is well and free of any pelvic or bladder symptoms. The writer suggests that 
possibly in the same manner, preserved fascia lata could be used for correction 
of retroversion of a heavy uterus or in building up a weak pelvic floor. 

Hugo Ehrenfest. 



ABSTRACTS 


537 


by x-ray study aided by intravenous injection of a radiopaque solution or by 
retrograde pyelography or by both procedures v/as the renal origin of the tumor 
determined. 

The tumors encountered were of unusually large size reaching down into the 
pelvis where they were confused with tumors of the uterus or the adnexa. The 
routine use of x-rays in conjunction with pyelography, a practice which the author 
has adopted for some years in all large abdominal tumor cases, has led to correct 
preoperative diagnosis in 5 of the 6 renal tumor cases. The method of removal 
in 4 was by the transperitoneal route. 

The diagnosis of sacral kidney is clinically only conjectural, the guess as a 
rule proving wrong. It is established by laparotomy or by x-ray study. In this 
connection a flat plate is not always reliable. Retrograde pyelography, ureteral 
catheterization, and intravenous urography yield pathognomonic evidence. 

J. P. Greenhill. 

Lapesrre, N. D., Estor, H,, and Gros, C.: Mikulicz Drainage in the Treatment 

of Tuberculous Salpingitis, Bull. Soc. d’obst. et de gynec. 27: 94, 1938. 

In the service of the authors 22 patients with tuberculous salpingitis were 
operated upon. In the patients in whom they used a Mikulicz drain there was not 
a single case of persistant parietal fistula or a fecal fistula. In the literature the 
authors found reports of 98 patients treated by Mikulicz drainage alone. Among 
these patients there were 10 deaths, 9 uncomplicated cures, 8 temporary parietal 
suppurations, and 10 purulent fistulas which were spontaneously cured. These 
figures according to the authors do not indicate that Mikulicz drainage yields bad 
results but that tuberculous salpingitis is a grave disease. They strongly advocate 
the use of this type of drainage. 

J. P. Greenhill. 

Earros, P.; The Baldy-Webster Operation by the Vaginal Route, Rev. de gynec. 

e d’obst. 1: 261, 1939. 

The author in general recommends the vaginal route for gynecologic operations. 
He describes the operation of round ligament shortening according to the technique 
of Professor Werner of Vienna. The description is made clear by the use of both 
black and white and colored drawings. In the article the author illustrates a 
special forceps designed by himself to facilitate grasping of the round ligaments. 

Mario A. Castallo. 

Thalheimer and Contiades: Rupture of the Vaginal Scar after Hysterectomy, 

Gynec. et obst. 35: 299, 1937. 

The patient, 50 years old, was brought to the hospital with severe vaginal bleed- 
ing wliich had come on suddenly while she was at stool. A loop of small intestine 
was found prolapsed into the vagina. She had had a little bleeding a few days 
prewously after coitus. Total hysterectomy had been performed twelve years 
previously. The rupture was repaired by the abdominal route with recovery. The 
authors discuss the literature of rupture of vaginal scars. Coitus appears to be 
the commonest cause. 

J. P. Greenhill. 

Beasley, E. T.: Altered Mechanics of the Female Pelvic Structures, South. Al. 

J. 31: 976, 1938. 

The anatomic principles underlying the normal support of the female pelvic 
structures, and the mechanism whereby derangements occur, is briefly and con- 
cisely described. 
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ceclure was employed and in which tlierc was not soon a single instance of throm- 
bosis of legs or pelvic veins and not a single fatal case of pulmonarj- embolism. 
In contrast to this there is a series of 2,-lG3 gj'iiccologic oj)crations performed be- 
fore elevation of the foot of the bed was practiced. In this group there were 
SI cases of thrombosis and 22 deaths from pulmonary- embolism. No other ex- 
planation for the improved results could be found by the author, because no other 
changes have been made in the hospital routine. Even the type of anesthesia had 
remained the same, namely, jircliminary use of pcrnocton followed by ether 
inhalation. In the oOO case.s, the foot of the bed was elevated immediately after 
operation and this position maintained for four days. Elevation of the legs assists 
in the return flow of blood to the heart. 

J. P. Grekniiill. 

Charbonnier, A.: The Method of Getting Patients Out of Bed Early After Gyne- 
cologic Abdominal Surgery, Compt. rend. Soc. PrauQ. dc gynec. 8: 314^, 1D3S. 

The author is in favor of getting patients out of bed early following abdominal 
operations for gynecologic disorders. However, exceptions to this practice are 
women in shock and those with drainage, hemorrhage, hypertension, and tach}’- 
cardia. Likewise women with (•ardiac abnormalities, cachexia, severe infection 
and bedridden patients should be kojit in bed a sufficiently long time after operation. 

IVomcn who are to get out of bed early arc fir.^t made to exercise in bed even 
before operation in order to activate the circulation. These exercises include deep 
rc.spiration and movements of the arms and legs. They arc carried out daily 
from the day of operation until the patient leaves the hospital. On the third day 
after operation the patient is assisted to sit on the edge of the bed for five to 
fifteen minutes. On the fourth day she is helped to a chair where she remains 
for fifteen to sixty minutes. On the fifth day she takes a few steps in the room 
and stays up for one to two hours. On the sixth day she remains up for two 
to four hours. On the following days the patient may w.alk around in the halls 
and may walk up and .down stairs. 

Among 285 women who underwent this routine, there was not a single accident 
and only one case of phlebitis. 

J. P. Greenhill. 


Correspondence 


To the Editor: 

In reading obstetric literature, I am struck with tlie diversity of meanings at- 
tached to the words ‘ ‘ parous, primipara, ' ’ etc. The word ' ‘ parous ' ’ is used by 
some to designate “one who has home a child,” bj' others to mean “one who is 
now pregnant,” and by still others “one who has been delivered of a living child. 
Thus a nullipara may be a woman who has never been pregnant, or one who is in her 
first pregnancy but not yet delivered, or one who has had any number of miscar- 
riages. A primipara may be a wminan wdio is in her first pregnane}', or one who 
has completed her first pregnancy, or one who has had one completed pre^ancy 
with a living or dead fetus, according to the use of the word parous, and is non 
in her second pregnancy, or one who has had any number of miscarriages plus one 
living infant and is now in another pregnancy, or one who has had airy nuiiiber 
of miscarriages and is now in another pregnancy. The number of combinations is 
practically unlimited, and all may be found in obstetric literature. One woman 
referred to by an author as ‘ ‘ para iii ’ ’ was in reality in her ninth pregnancy. S le 
had previously had three living children and five miscarriages. . 

With such a wealth of confusion in terminology, it becomes apparent tha in 
order to have one’s meaning unmistakable, one must further define just how man} 
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Decoulx, P. and Patoir, G.: Results of Conservative Surgery for Sclerocystic 

Oophoritis, Bull. >Soc. d’obst. et de gynee. 26: S2, 1937. 

The authors review a series of 200 cases of sclerocystic oophoritis. In 165 
cases tlie treatment consisted of total or partial resection of the ovaries and in 
35 cases also a hysterectomy was performed. There were two deaths following 
operation, one from embolism and the other from postoperative hemorrhage. There 
were bad results in 53 per cent of the cases. These consisted of persistent pain, 
irregular and painful menstruation, and impossibility of leading a normal existence. 
Furthermore 25 per cent of these women had to have a second operation. Good 
results were obtained in 47 per cent of the cases and 10 per cent of these had 
one or more babies following their operation. 

J. P. Greeniiill. 

Hamant, A., Girard, G. and Soubiran: Two Cases of Residual Cysts After 

Hysterectomy, Compt. rend, Soc. fran§. do gynee. 8: 223, 1938. 

The authors report two cases where ovarian cysts appeared after hysterectomy. 
They believe the predisposing cause of these cysts lies in the local conditions such 
as previous inflammation, hence these cysts are frequently found in women who 
have had drainage after operation. In both of the authors’ cases, drainage had 
been used. 

The patients return after hysterectomy because of pain or because they have 
observed abdominal swelling. In some women, the cyst is discovered accidentally. 

Unusually these cysts appear within one or two years after hysterectomy but 
in the authors’ second case it appeared nineteen years later. 

These cysts cannot be prevented because even if both ovaries are removed there 
may be a supernumerary ovary left behind. Moreover a simple hematoma may 
become a cyst or an infection may lead to cyst formation. 

If a cyst is found in a woman who is near the menopause, it maj' bo advisable 
to wait for it to disappear spontaneously, or radiotherapy may be used. The 
treatment of choice, however, is laparotomy. 

J. P. Gkeenhill. 

Knaus, Herman; A New Phenomenon Which Is an Accurate Indication for 

Surgical Interference in Peritonitis of Pelvic Origin, IQin. Wchnschr. 16: 

963, 1937. 

Knaus has observed, for the last five years, a new phenomenon which occurs 
exactly at the time when the infection reaches the general peritoneal cavity. It 
consists in the complete absence of all respiratory movements of the abdominal 
wall between the umbilicus and the symphysis. Such respiratory movements stop 
long before the general signs of abdominal jrcritonitis set in. When observed, 
therefore, this phenomenon is a definite indication for immediate drainage of the 
abdominal cavity. Such early drainage has enabled the author to save many lives 
which would have been lost, if operation had been delayed until the standard signs 
of generalized peritonitis had sot in. 

B.vlph a. Reis. 

Schmid, H. H.: Prevention of Postoperative Thrombosis and Embolism, Zcntralbl. 

f. Gyniik. 61: 307, 1937. 

At the meeting of the German Gynecological Society in 1935, it was reporte<I 
that thrombosis and embolism could be prevented by the simple procedure of 
elevating the foot end of the bed after all extensive gynecologic operations. Now 
Schmid reports a series of 500 serious gjTiecologic operations in which this pro- 
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The IciulerHliip of medical schools in develojjing and Ruidinp gradimte training 
programs in these specialties is evidenced by the fact tliat all hut 12 of the ap- 
proved programs are in hospitals which have an affiliation with a medical school 
for graduate training purposes. 

In only three instances is training in general surgery required in qualifying 
for appointment for graduate training in oh.stetries and gjaiecology. - It has also 
been unusual to find any exchange of residents between the departments of general 
surgery and obstetrics and gynecology in the hospitals that have been surve 3 ’ed bj 
the College. As the jjrograms are at present formulated, in many hospitals little 
opportunit_v is provided for the future obstetrician and g.mccologist to gain broad 
knowledge of some of the general surgical jiroblcms of the lower abdomen, or for 
the general surgeon in training to gain experience in gjmecologic problems. 

Tlirce major t.vjies of basic science ac.tivitj- in graduate training programs in 
hospitals are recognized by the College; first, tlie practical studj’ of surgical pathol- 
ogy; second, basic course — a more or less formal academic tj-pe of instruction; 
third, research. In 40 of the ])rograms of training in obstetrics, gj’necologj’, and 
the combined specialties, provision is made for practical study of surgical pathology; 
in 10 provision is made for a basic cour.se, mostly on a part-time service arrange- 
ment; in G, provision is made solely for re.search. 

In obstetrics and gynecologv, as in general surgerj- and the other surgical special- 
ties, the objective of gra<luate training is the development of a surgeon having a 
thorough background of knowledge funilamcnlal to his specialty and possessing 
skill in the techniques of his profession. One of the most important requisites of 
an effective program is a well-organized staff of exclusive specialists in their respec- 
tive fields, having high scholastic and jmife.ssional standing, and possessing the at- 
tributes of the teaciier. Personal supervision and direction of the work of the 
resident staff by assigned personnel should obtain at all times. An outpatient de- 
partment with systematic follow-up clinics is essential to a well-organized program. 
The resident staff should attend medical staff, departmental and clinicopathologic 
conferences, observe and participate in autopsies on the service, be responsible for 
some teaching activities, be directed in the study of the basic sciences and of 
scientific literature, and obtain suflicient operative experience under supervision to 
provide a reasonable degree of technical efficiency. 

As a preliminary to a resident staff appointment, a candidate must be a grad- 
uate of an approved medical school and have had at least one year of interneship 
in a hospital providing acceptable interne training. 

A list of the plans approved Ijy the College for training in obstetrics and gyne- 
cologj', and the separate specialties combined, follows: 


Eospilals Approved for Graduate 
By the America 

Los Angeles Countj' Hospital 
Los Angeles, Calif. 

Stanford University Hospitals 
San Francisco, Calif. 

University of California Hospitals 
San Francisco, Calif. 

New Haven Hospital 
New Haven, Conn. 

Gallinger Municipal Hospital 
Washington, D. C. 

Grady Hospital (Emorj' University Serv 
ice) 

Atlanta, Ga. 

University Hospital 
Augusta, Ga. 

Presbyterian Hospital 
Chicago, 111. 

Eesearch and Educational Hospitals of 
the University of Illinois 
Chicago, 111. 


Training in Obstetrics and Gynecology 
i. College of Surgeons 

University of Chicago Clinics 
Chicago, 111. 

University Hospitals 
Iowa Citj', Iowa 
University of Kansas Hospitals 
Kansas City-, Kan. 

Louisville City Hospital 
Louisville, Kj\ 

Charity Hospital of Louisiana 
New Orleans, La. 

Mercy Hospital 

Baltimore, Md. 

University Hospital 
Ann Arbor, Mich. 

Grace Hospital 
Detroit, Mich. 

Harper Hospital 
Detroit, Mich. 

Henry Ford Hospital 
Detroit, Mich. 
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pregnancies the woman has had if she is described as "para ii" for example. 
If such elaboration is necessary to make the use of the word ' ‘ para ’ ’ clear, would 
it not be preferable to leave out the "para ii" and let the explanation suffice? 
Thus a woman would not be ‘ ‘ para i, para iii, or para ix, ' ’ but she would be in her 
first, third, or ninth pregnancy, with so many miscarriages and so many living 
infants. Some writers will object that "para" is sanctioned by tradition, and 
should not be abandoned. It would appear impossible, however, to settle upon 
a meaning which would be adhered to by all writers. And is it worth while 
to continue the use of terms which are so obscure that at least two and perhaps 
a dozen meanings may be read into them? The purpose of scientific literature 
is to set forth a meaning that cannot be misunderstood, and of which there can 
be only one interpretation. No matter how hallowed the tradition, if it is obscure, 
it should be abandoned. It would be well if all obstetric texts and journals were 
to adopt a simple terminology, and if all medical students were to follow it, 
whereby a woman is described as "being in her first, or third, or ninth preg- 
nancy," with all reference to "para" omitted. If this policy were adopted, the 
reader who is interested in the number of pregnancies which a mother has 
undergone who herself shows some condition attributable to childbearing, or who 
produces some malformation in her offspring thought to be dependent upon the 
number of times the mother has been pregnant, such a reader would have definite 
data for his study. At present, confusion in the mind of the reader, on such a simple 
matter as the number of pregnancies a patient of a colleague has undergone, is 
unavoidable. 

Madge Thurlow Mackijn, A.B., M.D., LL.D. 

University of Western Ontario Medical School, London, Canada. 

August 10, 1940. 
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Obstetrics and Gynecology in the Graduate Training Program of the 
American College of Surgeons 

Of the 179 hospitals on the list approved for graduate training in general surgery 
and the surgical specialties by the American College of Surgeons, 73 have a pro- 
gram of training in either obstetrics or gynecology, or both, or the combined spe- 
cialties. Those offering acceptable training in obstetrics nmnber 12, in gjmecologj' 
S, and in obstetrics and gynecology 53. In training under approved programs are 
approximately 53 men in obstetrics, 19 in gj'necology, and 234 in obstetrics and 
gjmecology. Annually, 16 obstetricians complete two years, 3 complete three years, 
and 1 completes four or more years of training; 5 gynecologists complete two 
years, 2 complete three years, and 1 completes four or more years of training. 
For the combined specialties, 91 men are turned out each year, 84 of whom have had 
three years’ training and 7 have had four or more years. 

Affiliations with medical schools exists in the cases of 8 hospitals offering grad- 
uate training in obstetrics, 6 offering graduate training in gjTiecologj', and 48 offer- 
ing training in obstetrics and gj'uecology. 

The graduate training committee of the College has felt it necessary to limit 
the approved list to hospitals where graduate training plans of three years for 
obstetrics and gjmecologj' already existed or where immediate extension to three 
jears was contemplated. When the training has been of particular excellence, a 
few exceptions to this rule have been made. However, when the training is for 
obstetrics or gjmecology alone as separate specialties, it seems to be indicated that 
two years is considered acceptable. 

The figures for approved training programs indicate the definite trend in recent 
jears to combine these specialties, both from the educational standpoint and for 
10 development of combined services in manj’ medical schools and hospitals. 
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American Board of Obstetrics and Gynecology 

Tlio annual written examination and review of case histories (Part I) for Group B 
candidates will be held in various cities of the United States and Canada on Saturdaj-, 
January 4, 1941, at 2:00 ^.^t. Candidates wlio successfully complete tlio Part I 
examinations proceed autoinntically to the Part II examinations held later in the year. 

Tlie following action regarding case records to bo submitted by candidates taking 
the Group B, Part I, examination w:is i>asscd by the Board at its annual meeting in 
Atlantic City, N. J., on June (!, 1940: “Case records submitted by candidates must 
be of patients treated within four years prior to the date of the candidate’s applica- 
tion. The number of cases taken from one's residency service should not be more than 
half (25) of the total number of fifty (50) cases required,” 

Applications for admission to Group B, I’art I, examinations must be on file in 
the Secretary ’s Ofllce not later than October 5, 1940. 

The general oral and pathological examimitions (Part II) for all candidates 
(Groups A and B) will bo conducted by the entire Board, meeting at Cleveland, 
Ohio, immediately prior to the June, 1941, meeting of the American Medical Associa- 
tion. 

After January 1, 1942, there will bo only one classification of candidates, and 
alt will be required to take the Part I and Part II examinations. 

For further information and aiiplication blanks, address Br. Paul Titus, Secretary, 
1015 Highland Building, Pitfsburgli ((>), Pennsylvania. 

Training Rcquircmcnis 

In response to numerous inquiries regarding special training requirements, the 
Board desires again to announce that tliero arc three methods of meeting these 
requirements for admission to tlic Board examinations. First, by the residency sj’s- 
tem; second, by the partial residency and partial assistantship method; and third, 
entirely by the assistantship or ‘ ‘ preceptor.ship method.” Details of the residency 
requirements arc given in the Board booklet. The Board will accept in lieu of the 
formal residency service the training acquired by a candidate serving on an assistant 
or dispensary staff of an obstetrical and gjmccological division of a recognized Hos- 
pital, under the direction of a recognized obstetrician-gynecologist (preferably a 
Diplomatc). The time required for this type of training must be longer than with 
the formal, more intensive residency type of training, and the allowance of time 
depends upon the duties and responsibility given the candidate. Applicants locking 
all formal special training should have a minimum of five years of hospital clinic, 
or assistant staff appointments in the specialty, under approved direction. Teaching 
appointments without accompanying hospital staff or clinical appointments will not 
satisfy the Board requirements. A special form amplifying the original application 
must be filled out to cover the details of such assistantship, or preceptorship type, of 
training. The Board approves for special training, work done in institutions ap- 
proved jointly by the Board and by the Council on Medical Education and Hospitals 
of the A. M. A. 

Paul Titus, Secretary. 

1015 Highland Bldg., Pittsburgh, Pa. 


Central Association of Obstetricians and Gynecologists 

The twelfth annual meeting will be held at the Hotel Lincoln, Indianapolis, Ind., 
on October 10, 11, and 12, 1940. The guest speaker will be Dr. Eobert Meyer, now 
of Minneapolis. The meeting is open to all physicians, without any registration fee. 
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Receiving Hospital 
Detroit, Midi. 

"Woman’s Hospital 
Detroit, Mich. 

Minneapolis General Hospital 
Minneapolis, Minn. 

University hf Minnesota Hospitals 
Minneapolis, Minn. 

Mayo Foundation for Medical Education 
and Research 
Rochester, Minn. 

Anker Hospital 

St. Paul, Minn. 

Firmin Desloge Hospital 
St. Louis, Mo. 

St. Louis City Hospital 
St. Louis, Mo. 

St. Louis Maternity Hospital 
St. Louis, Mo. 

Kings County Hospital (Kings County 
Division and Long Island Col- 
lege Division) 

Brooklyn, K. Y. 

Long Island College Hospital 
Brooklyn, N. Y. 

Edward J. Meyer Memorial Hospital 
Buffalo, N. Y. 

Bellevue Hospital (Third Surgical Divi- 
sion) 

New York, N. Y. 

Flower and Fifth Avenue Hospitals 
New York, N. Y. 

Lying-in Hospital 
New York, N. Y. 

Metropolitan Hospital 
New York, N. Y. 

Presbyterian Hospital 
New York, N. Y. 

Hospitals Approved for 

Touro Infirmary 

New Orleans, La. 

Baltimore City Hospitals 
Baltimore, Md. 

Johns Hopkins Hospital 
Baltimore, kid. 

Sinai Hospital 
Baltimore, Md. 

University Hospital 
Baltimore, kid. 

Boston Lying-In Hospital 
Boston, klass. 

Hospitals Approved for 

Johns Hopkins Hospital 
Baltimore, kid. 

University Hospital 
Baltimore, kid. 

Free Hospital for kVomen 
Brookline, klass. 

Albany Hospital 
Albany, N. Y. 


"Woman’s Hospital 
New York, N. Y. 

Strong Memorial Hospital 
Rochester, N. Y. 

Duke Hospital 

Durham, N. C. 

City Hospital 

Cleveland, Ohio 
St. Luke’s Hospital 
Cleveland, Ohio. 

University Hospitals of Cleveland 
Cleveland, Ohio 

University of Oklahoma, State Univer- 
sity Hospital 
Oklahoma City, Okla. 

University of Oregon Medical School 
Hospitals and Clinics 
Portland, Ore. 

Hospital of the University of Pennsyl- 
vania 

Philadelphia, Pa. 

Jefferson kledical College Hospital 
Philadelphia, Pa. 

Kensington Hospital for Women 
Philadelphia, Pa. 

Elizabeth Steel klagee Hospital 
Pittsburgh, Pa. 

Vanderbilt University Hospital 
Nashville, Tenn. 

Baylor University Hospital 
Dallas, Texas 

State of Wisconsin General Hospital 
kladison, Wis. 

Toronto General Hospital 
Toronto, Ont., Canada 
Royal Victoria Hospital 
klontreal, Que., Canada 

Graduate Training in Obstetrics 

klassachusetts kleniorial Hospitals 
Boston, klass. 

klargaret Hague klaternity Hospital 
Jersey City, N. J. 

Cincinnati General Hospital 
Cincinnati, Ohio 
John Gaston Hospital 
klemphis, Tenn. 
kic.dical College of Virginia 
Richmond, Va. 

University of Virginia Hospital 
University, Va. 

Graduate Training in Gynecology 
Buffalo General Hospital 
Buffalo, N. Y. 
klount Sinai Hospital 
New York, N. Y. 

Graduate Hospital of the University of 
Pennsylvania 
Philadelphia, Pa. 

John Gaston Hospital 
klemphis, Tenn. 
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tions, thus bearing in niincl the varying needs of the specialist as well 
as the general practitioner. The clinician, tlic pathologist, the research 
worker, the teacher, and the student have all found a welcome in its 
pages. 

The ])re.sent issue is inteuded to he connncniorative; it contains a 
series of brief critical articles by men who have been identified with 
certain special fields and who have aimed to delineate progress as well 
as to evaluate the advances which have been made during these past 
two decades. 

The Bditoi-s believe that a compj-chensive suvrey of most of the 
out.standing accomi)lishments of the period is presented in this an- 
niversary issue. It has not been feasil)le to include every phase of 
activity, for the field covered by our s))ocialty has expanded greatly 
and is no longer limited to the narrower domain characteristic of 
a half century ago. Gynecology and obstetrics have not only made 
a closer a])proach to each other, but they have come to be taught as 
a unified subject in most of our medical schools and arc associated 
more closely and intimately with the ]n'actice of radiology, chemistry, 
physiology, pathology, and general medicine itself, than was the case 
in former generations. The increased hospitalization of obstetric 
patients is likewise a noteworthy development as is the recognition 
of the need of adequate care for the ])rcgnant woman and of her im- 
portance in the social scheme. The strides made in the field of pre- 
ventive medicine in a larger .sense have found likewise their wider ap- 
plication in obstetrics and gynecoIog5\ AVe should be proud to ac- 
knowledge the extended ])articipation by American physicians in 
these advances and their presentation in the pages of the Journal. 

To our literary contributors, to our subscribers, to our Advisory 
Board, to the various societies who have accc])tcd this magazine as their 
official organ, and to our many friends, the Editors and Publishers of 
the Journal desire to express their grateful a])preciation of the sup- 
port ■which has been accorded the venture during these first two 
decades since its establishment. We trust that wc will merit its con- 
tinuance for manj’’ years to come. 

George, IP. Kosmak 

Hugo Ehrenfest 

The G. V. Moshy Cooipany 


We are indebted to Dr. Robert L. Dickinson for the specially designe 
title page in this issue as well as the photograijhs of the sculpture 
models of the ‘ ‘ Birth Prelude ’ ’ and the Stages of Labor. The sculptures 
were done by hir. A. Belskie. 
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Twentieth Anniversary 

1920-1940 


T wenty^ years ago this month there a))])eared the first ninwher of 
a new publication, the American Journal of Obstetrics and 
Gynecology. It was issued in response to a demand for a successor to 
follow an honored predecessor, the American Journal of Ohniciricn and 
Diseases of Women and Children, which suspended jniblicnliou, by 
force of cireumstanees, in December, 1919, nflei* an unintcrrnptod 
career dating back to 1868. 

A paragraph from the opening announcement of the now Journal may 
be quoted in this Preface to the present number, wliicli marlcs I he con- 
clusion of a period of twenty years of similar unintermiilcd sci’vicc to 
tlic American medical profession in this field. 

"The importance of obstetrics and gynecology as an integral 
part of medical art and science should be measured not only 
by its interest to those directly engaged in it as a specialty but 
likewise to those who practice medicine in a more general sense, 

A topic that necessarily commands the attention of so many 
physicians must be adequately represented in journal literature 
and demands a medium of publication primarily devoted to ils 
advancement and welfare. The present venture Ims been de- 
veloped in response to this need.’’ 

How suece.ssful the venture has been may be measured by IIk! gi-owlh 
of the Journal and its reception by the profession. Among such fac- 
tors is the increase in the number of specialist societies which have 
selected the Journal as their official organ and the conslantly aug- 
mented circle of readers, both here and abroad, 1o whom tbc publiealion 
appeals as the representative magazine in this field of medical practice 
Bi the United States. The demands for space in its j)agcs by authors 
from all parts of the country constitute a fiatlering tribute, and so 
great have these been that all papers emanating from foreign sources 
bave had to be declined for several years. The Jour.nal has retained 
its catholic character, it has been liberal in ils acceptance of confribu- 
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literature. Untrainineled by any coimnercial restraints, it has made 
and earned its own way, walked upon its own feet, and again we are 
proud of it. 

From the first, it lias been iiarticularly fortunate in its Editorial 
Staff; for while its high ideals have been steadily maintained, the 
balance has been evenly held as between the laboratory and elinieal 
aspects of the work. In consequence, it adequately meets the require- 
ments of the specialist, the research worker, and the man or the woman 
in general practice. 

Trusted within and without, it has been accepted as the official organ 
of all our important Societies, and so has become the sponsor, as it 
were, of their rc.spectivc transactions. AYhile its pages encouragingl}" 
reflect each and every special line of research, there is alwaj’s manifest 
a critical censorship, so essential to the integrity of our professional 
life; so indispensahlc to the health, welfare, and reputation of our 
specialty. 

We heartily congratulate the Journal, its editors, its publisher, and 
its staff, and it needs no jirophci to foretell a long and brilliant future 
for this distinguished e.xiionent of the fourth estate. 

Walter W. Chipman. 

Atontreal, Quebec. 

August 14, 1040. 



An Appreciation 


T he American Journal op Obstetrics and Gynecology celebrates 
with this issue its twenty years of service to the medical profession, 
a special service, devoted exclusively, as its name implies, to the com- 
plementary activities of this imiDortant specialty. 

It is a great honor to share, even in the smallest way,' in this well- 
earned celebration, to pay a deserved tribute to the eoming-of-age, as 
it were, of this journalistic achievement. 

And first, we are mindful that this Journal represents, and so much 
the better, a second incarnation, inasmuch as it has fallen heir to a 
rich inheritance of tradition and experience. It has profited thoroughly 
thereby, for the strength of the old has been utilized to the full in 
this later and larger existence. 

Its distinguished progenitor, the so-called “Blue Journal,” was one 
of our earliest American publications. Founded in 1868, this Joxmwl 
of Obstetrics wild Diseases of Women and Children, published by Wil- 
liam Wood and Company of New York, enjoyed a long and influential 
career until it Anally succumbed in 1919, as a result of the flnaneial 
depression of the Great AVar. Brooks H. Wells, whom so many of us 
gratefully remember as its Editor-in-Chief, had died in 1917. Very 
fortunately for the future and for us all, some eight years before his 
death, he had chosen as his associate editor, George W. Kosmak of New 
York, and it was upon the shoulders of his enthusiastic associate that the 
mantle fell. Dr. Kosmak who was to ring out the old, and then to ring 
in the new, was editor of the Journal of Obstetrics for the last two years 
of its existence and then, after a year’s interregnum, the founder and 
Editor of the Journal that now he so ably represents. 

This, in a few words, is the history of our Journal, the Journal of 
our specialty, though nothing is revealed therein of the courage, wisdom, 
and determination that finally gave it this second birth. We believe 
that it is fitting to recall something of that famous struggle. Those 
post-war years were indeed saddened years (this sadness. Heaven 
Imows is with us yet), a time inauspicious for the launching of any 
enterprise, and especially perhaps for the re-creation of any journal. 
And yet the Fates were -with us, and it was finally accomplished. 

It is only fair to say that it was really Dr. Kosmak, a Founder in 
name and in deed, Avho drove it through. Loyal friends rallied to Ms 
support, notably George Gellhorn of St. Louis, and The C. V. Mosby 
Company undertook its publication; Hugo Ehrenfest became associate 
and later co-editor, an advisory board of editors was chosen, as well 
‘"'f thoroughly representative Publication Committee; and so was born 
this independent, special Journal, tAventy years ago. 

And very justly Ave are proud of it. EAmn in the adolescent years, it 
has amply justified its existence, has returned in abundant-fold the 
terms of its steAvardship, and fills today no small place in our medical 
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Endometriosis may l)e divided into two main gi’oups, direct (internal) 
and indirect, (external). In the first the ectopic, mucosa, usually situated 
in either the uterine or tuhal 'walls, is continuous ■with the mucosa 
lining the.se organs. The ectopic muco.sa in the second group has the 
.same histologic structure as that in the preceding one but is not con- 
tinuous with normally situated i\Iullcrian mucosa. If the muco.sa in this 
group is derived from the latter it nnist arise from the transplantation 
to and the gi-owth of hits of this ti.ssue in now situations. This phe- 
nomenon may be accompli.shed in various ways. 

Peritoneal endometriosis, one variety of the indirect group, is usually 
found on the surface of the various organs and structures primarily or 
accidentally situated in the female pelvis, c.si)Ocially tho.se in the posterior, 
cul-de-sac. These foci arc nearly always mnltiiile and their distribution 
is very similai’ to that of }7eritoneal carcinomatosis .secondary to cancer 
cells escaping into the ])eritoneal cavity from carcinoma of the ovary 
and of the body of the uterus. The ma.iority of the lesions of peritoneal 
endometriosis arc .small and superficial. Sometimes, however, this ectopic 
muoosa invades, much like cai*cinoma, the oi-gans or structures beneath 
it. The early deposits of endometriosis on the surface of the ovary often 
differ in no way from similar doi)o.sils in other situations of the same 
case. They may remain small and su])crficial or heeome invasive and 
give rise to endometrial cysts of that organ. 

Postoi^crativc endometriosis may be either direct or indirect and 
offers a.s large and as interesting a field for the study of this sub.iect 
as experimental endometriosis in the lower animals. 

TIIK nrULANTATIOX THEORY 

Ovarian and other forms of peritoneal endometriosis arise from the 
implantation of hits of Jliillerian imieosn, of either uterine or tubal 
origin, which, having been carried with menstrual blood escaping through 
patent tubes into the peritoneal cavity, have lodged on the surfaces 
of the various pelvic structures. The cetopic mucosa in these implants, 
regardless of their size or situation, may become additional foci for the 
spread of the endometriosis by direct extension and also by the implanta- 
tion of bits of l\Iullerian tissue Avhich escape from them during their 
reaction to menstruation. This latter phenomenon is most spectacular 
in the ovary where ectopic endometrial cavities maj’’ attain a much largei 
size than elsewhere, forming the well-known endometrial cysts of that 
organ. 

OBSERVATIONS AND INTERPRETATIONS JIADE DURING THE FIRST STEP IN 
THE DE'VELOPJIENT OF THE IMPLANTATION THEORY 

In the year 1921 I reported 23 cases of endometrial cysts of the ovaiy 
under the title “Perforating Hemorrhagic (Chocolate) Cysts of the 
Ovary: Their Importance and Especially Their Relation to Pelvic 
Adenomas of Endometrial Type (‘Adenomyoma’ of the Uterus, Recto- 
vaginal Septum, Sigmoid, etc.).” 



THE DEVELOPMENT OP THE IMPLANTATION THEORY FOR 
THE ORIGIN OF PERITONEAL ENDOMETRIOSIS 

John A. Sampson, M.D., Albany, N. Y. 

E ighteen years have elapsed since the essential features of this 
theory were published. Ever since that time I have continued to 
be greatly interested in endometriosis of all types, especially the 
peritoneal type, not only because it occurs more frequently than aU 
others and is clinically the most important, but also because its patho- 
genesis is so tantalizingly alluring and elusive. 

For over ten years I studied peritoneal endometriosis constantly and 
intensively, and since then intermittently according to the operative 
findings in individual eases. During the intensive study of this sub- 
ject the distribution and character of its lesions were carefully noted at 
operation. Sketches were frequently made at that time. Great atten- 
tion was paid to small implants. When feasible these were excised. 
Drawings, manj'- in color, were made of all specimens of endometriosis 
before they left the operating room floor. All material was fixed intact 
in formalin. After fixation, I selected the exact portions of the speci- 
mens which I wished to study histologically. This tissue was embedded 
in celloidin, since it causes less unequal tissue shrinkage than paraffin. 
I supervised the mounting of the embedded tissue and instructed the 
technician how it should be cut. A small notebook was carried, in which 
I jotted down “inspirations” before they vanished. Studies of the 
peritoneal implantation of cancer cells escaping from carcinoma of the 
ovary and of the body of the uterus and also studies of the spread of 
these tumors in other ways, were initiated by my desire to investigate 
more intelligently the spread of benign Mullerian mucosa. 

I enjoyed every bit of the study of endometriosis; there were an 
abundance of fresh material, excellent laboratory facilities, including 
well-trained technicians, an artist whose illustrations speak for them- 
selves better than any words I might employ, a cooperative and skilled 
microphotographer and interested associates. My chief contribution was 
an insatiable curiosity which, stirred by difficulties and opportunities 
which were constantly arising, perpetuated my interest. 

I greatly appreciate the appraisals of my observations and interpreta- 
tions which have been made by others. However, it is mj^ own critical 
evaluation of these observations and interpretations which I shall at- 
tempt to present in this review. 

The term endometriosis was introduced to indicate the presence of 
ectopic tissue which possesses the histologic structure and function of 
the uterine mucosa. It also includes the abnormal conditions which 
may result not only from the invasion of organs and other structures 
hy this tissue, but also from its reaction to menstruation. 
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structure and in function? Some ina.v assert that dormant endometrial 
epithelium may be prasent in the tissues soiled 1)3' the contents of the 
cyst and this is stimulated to furthei- jrrowth. If scons io me that the 
condition found in mann of these specimens is analogous io the implanta- 
tion- of ovarian papilloma or cancer on the peritoneal surface of the 
pelvis from the rupture of an ovarian tumor containing these growths.” 

A critical evaluation, based on further studies and greater knowledge, 
of the observations and interpretations recorded in the first paper fol- 
lows. The validity' of all of the observations has been confirmed by 
subsequent studies. However, .some of the inleiqn-etations are not en- 
tirel3’ correct. 

I then believed that these cA'sts arose either from a metaplasia of the 
surface epithelium of the ovaiy or from congenitalh* misplaced epithe- 
lium of endometrial t3'pc in that organ. These theories are not as con- 
vincing to me, at the present time, as the implantation theory. 

The conclusion that menstruation occurs in these cysts and produces 
hematomas of endometrial t3’pe, identical with those found in adeno- 
myoma of the uterus, has been strengthened by further observations. 

The assumption that the fusion of an ovary containing one of these 
C3"sls with an ad.iacent structure is alwa3's an indication of the sealing 
of a perforation of the cyst is not correct. From subsequent studies 
of the development of endometrial CA’sts of the ovaiy I have learned that 
the3’ arise from hliillerian tissue on the surface of that organ (nearly 
alwa3’’s the lateral or under surface). Frequently there also is endo- 
metriosis on the posterior surface of the uterus or broad ligament in 
contact with the infected surface of the ovary. These surfaces frequently 
become adherent to each other before the ovarian cyst actuall}’’ develops. 
This fusion arises from two sources : first, the irritation of the peritoneum 
and surface of the ovaiy 1)3' menstrual blood escaping from the endo- 
metriosis in these situations, and second, 1)3' the frequent continuity of 
the ectopic mucosa on the surface of the ovaiy and adjacent structures. 
The C3^st subsequeiitl3' developing in the ovai\v may be entirel3’- sur- 
rounded by ovarian tissue, but often a portion of its wall is formed 1)3' 
the uterus or parietal peritoneum fused with the ovaiy in this situation, 
thus presenting the appearance of a sealed perforation of the C3'st. 

The inference that endometrial C3'sls aetuall3' rupture and their con- 
tents escape into the pelvic cavit3' has been confirmed b3' finding this 
phenomenon at operation. When pressure is made on such a e3'st at 
that time, more of its contents escape through an opening in its wall 
at or near its fusion with an adjacent structure. If these patients had 
not been operated upon, the perforation would later have become sealed 
and the cyst might again rupture at a later menstrual period. 

Subsequent studies of the conditions present in patients with evidence 
of a recent rupture confirm the original interpretation that the ma- 
terial escaping from these C3'’sts 11133'' be veiy irritating to the peritoneum 
and adhesions ma3' arise from it, both localH' about the site of rupture 
and also in other portions of the pelvis, especiall3' the bottom of the 
posterior cul-de-sac. Adenomas of endometrial type (endometriosis) 
were found in a large percentage of the pelvic structures apparent!} 
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Since the study of the material obtained from this group of eases 
furnished not only the first step in the development of the implanta- 
tion theorj^ but also both the incentive for and the key to its comple- 
tion, I am republishing the following vei'batim excerpts from the con- 
clusions of the original paper. 

“At operation the cyst or ovary is found to be adherent, and in 
freeing it the ‘chocolate’ contents escape because a previous perfora- 
tion, which had been sealed by whatever structure the ovary had be- 
come adherent to, is reopened or the cyst is torn. Adhesions, due to 
the irritating action of the material which had previously escaped from 
the ovary, are always present, and these vary greatly in location, density 
and extent. The3’- maj’^ be found in anj’- of the natural pockets and folds 
of the pelvis where such material would be apt to lodge, and espeeiallj^ 
in the cul-de-sac.” 

“The exact counterpart of the epithelial lining of these ovarian 
hematomas maj’- be found in the uterine hematomas often occurring in 
adenomyoma of the uterus and apparently due to the retention of 
menstrual blood. Tissue of endometrial tj^pe is also present in pockets 
in the periphery of the ovaiy about the perforation, and the tissue in 
these pockets may resemble normal endometrium more closely than that 
lining the hematoma in the same ovary. The histologic study of these 
hematomas shows that periodic hemorrhage, similar to that of menstru- 
ation, occurs. I have come to the conclusion that these ovarian hema- 
tomas are of endometrial type just as are the uterine hematomas found 
in adenomyoma of the uterus.” 

“The adhesions form equally as interesting a pathologic study as 
the cysts themselves because adenoma of endometrial type is present in 
the tissues involved bj^ the adhesions in a large percentage of cases. I 
have studied histologically the tissues involved by the adhesions outside 
of the ovarji- in fourteen of the twenty-three specimens, and adenoma of 
endometrial type was found in thirteen of these. ’ ’ 

“Sometimes, or possibly many times, in the life of these hematomas, 
material including epithelial tissue and blood (menstrual) may escape 
into the peritoneal cavity from the hemorrhagic cj^st or from the endo- 
metrial pockets in the ovary about the site of perforation and lodging 
in the natural pockets and peritoneal folds of the pelvis, they may cause 
adhesions. Adenomas of endometrial type often develop between the 
adherent folds of peritoneum thus resulting. These adenomas maj’^ be 
small and quiescent or they may be invasive. Jf invasive they may cause 
adenomyoma of the uterus by invasion of the uterine wall from ivithout 
or adenomyoma of the uterosacral ligament, round ligament, rectovaginal 
seytum, rectum, sigmoid, etc., namely, ivhatever structure or organ is 
invaded by the adenoma arising from the infective contents of the cyst 
or ovary lodging on its surface. The question naturalty arises : In what 
waj^ do the contents of the ej'st or ovaiy cause the development of 
these adenomas? Is it due to some specific irritant present in the c.yst 
contents which stimulates the peritoneal endothelium, thus causing a 
metaplasia and the development of endometrial tissue typical both in 
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deuce oi endoniet riosi.s in either ovary. The histologic structure of por- 
tions of the mncosii of the occluded fimbriated ends of the tubes in this 
case Avas similar to that of the mucosa in the as.sociat.ed implant on the 
posterior surface of the uterus. Bearing in mind the manner of the 
spread of endometriosis from the ovary to the peritoneum, I inferred 
that this implant might have aid.sen from tnbal epithelium cast off by 
the menstrual reaction of the tubal mucosa ])iMor to the complete oc- 
clusion of the tubes. 1 believe that this inference is correct. 

hlaterial e.scaping tlu'ough j)atent tuhc.s, therefore, was considered 
as a possible cause of both ovarian and other forms of peritoneal endo- 
metriosis. i\Iy present i-eactions in regard to the above observations and 
interpretations of the same ai’o well ex])ro.ssed in a paper published in 
1927. A verbatim excerpt, from this pa]>er follows. “One of the out- 
.standing featurc.s of ])atienls Avith peidtoneal endometriosis is that the 
tubes ai’e usually patent. In 293 cases of peritoneal lesions contain- 
ing endometrium-like ti.ssue encoxnitorcd during the last Ha'c years, both 
tubas appeared to he jiatent in 284, a unilalei-al hematosalpinx in 3 (in 2 
of these blood Avas j)rescnt in the opposite tube hut the tube Avas patent), 
bilateral hematosalpinx in 4, and bilateral pyosalpinx in 2. Patent 
tubes apparently increase the incidence of iieritoncal endometriosis 
and possibly the relatively large number of imtients Avith hematosalpinx 
(7) may he of some significance. In the (i cases Avith occlusion of both 
tubes, the peritoneal le.sions might luiA’e been present prior to the closure 
of the fimbriated ends of the tubes. It. Avould seem that during the 
menstrual life of Avomcn some sub.stance escapes from the tubes into the 
pehns Avhioh plays an important role in the etiology of pelvic peritoneal 
endometriosis, including the development of endometrial tissue in the 
OAmries. This .substance may he menstrual blood in some instances and 
tubal secretion in others. In either ease epitheliinn may be present.” 

Prom careful anatomic studies of the relation betAveen the fimbriae of 
normal tubes and the surfaces of the ovary and other structures in the 
pelAUs, AA'hich AA'ere made at that time, I inferred that if implants should 
arise from epithelium escaping from the mucosa of the tube including its 
fimbriae or from the uterus, they Avould occur most frequently on the 
lateral and under surfaces of the oAmries, the lower portions of the 
posterior surfaces of the uterus and broad ligament and in the bottom 
of the cul-de-sac. It is in these situations that the early implants of 
peritoneal endometriosis had been most fi-equently observed. Similar 
observations haA'c been made in subsequent studies. 

The variations in the tyi^e of tlie epithelium (either uterine or tubal) 
in peritoneal endometriosis, the occurrence of mucosa in the fimbriae and 
ampulla of the tube liaAong the structure and function of the endometri- 
um, and the incidence of direct endosalpingosis of endometrial type fol- 
loAving salpingectomy and tubal sterilization, all suggest that peritoneal 
endometriosis could be dcriAmd from tubal as Avell as from uterine 
mucosa. 

The peritoneal endometriosis associated Avith endometrial cysts of 
the ovary, Avhieh I had studied up to and including 1922, Avas more 
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soiled by the contents of these cysts in the first series of eases studied. 
Subsequent studies have confirmed this oliservation. At the time the 
first paper was published I believed that the Mullerian mucosa in the 
above described situations arose from the implantation, on the surface 
of the peritoneum, of epithelium cast off by the menstrual reaction of 
the lining of the ovarian cyst and carried with its contents, escaping 
into the pelvic cavity. I also believed that a similar phenomenon oc- 
curred from the menstrual reaction of endometrial mucosa on the surface 
of the ovary about the site of the fusion of the cyst with adjacent struc- 
tures. Strong circumstantial evidence indicates that peritoneal endo- 
metriosis arises from ovarian endometriosis in this manner. Proof will 
be presented showing that it also arises from other sources and that at 
least in certain instances some peritoneal endometriosis was present in 
the pelvis prior to the rupture of the ovarian cyst. 

The first step in the development of the implantation theory consisted 
of strong circumstantial evidence, indicating that peritoneal endometri- 
osis could arise from the implantation of epithelium carried with men- 
strual blood escaping into the peritoneal cavity from foci of endometri- 
osis in the ovary. 

A CRITICAL EVALUATION OF THE OBSERVATIONS AND THE INTERPRETATIONS 
MADE DURING THE SECOND STEP IN THE DEVELOPMENT OP 
THE IMPLANTATION THEORY 

This was reached in 1922, the year following the publication of the 
first paper. As a result of greater ability in recognizing the lesions of 
peritoneal endometriosis at operation, 33 eases of this condition associ- 
ated with endometrial cysts of the ovary were encountered in one year, 
as compared with 23 similar cases which had been previously collected 
oyer a period of more than ten years. During the same period, 15 ad- 
ditional eases were studied in which there was no gross evidence of an 
endometrial cyst in either ovary. One or both ovaries had been removed 
iR 13 eases. In 9 of these, tubules or glands of Mullerian type were 
found on either the lateral or under surface of the ovaries. These were 
interpreted as structures from which endometrial cysts might arise. In 
4 eases no evidence’ of ovarian endometriosis was detected. Subsequent 
studies have resulted in similar observations and interpretations. 

It was noted that the early lesions of endometriosis on the surface 
of the ovary and peritoneum in some eases not only had the same gross 
appearance and histologic structure but also appeared to be of the same 
age. Similar observations have repeatedly been made since then. There- 
fore a common source for the endometriosis in both situations was sought. 
Naturally patent tubes were considered as possible avenues through 
which Mullerian tissue might escape into the peritoneal cavity. 

In the 56 cases of endometrial cysts of the ovary which had been 
studied up to that time the tubes appeared normal and patent in all. 
In the 15 eases of peritoneal endometriosis without demonstrable endo- 
metrial cysts of the ovary, the tubes appeared normal and patent in all 
but one. In that case bilateral hematosalpinx was present without evi- 
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SUMJLUIY 

In studying the pathogenesis of ovarian and other forms of peritoneal 
endometriosis, one nnist not lose sight of the important role evidently 
played by patency of the tubes. 

At times, during menstruation, lilood, carrying bits of liliillerian 
mucosa, escapes through patent tubes into the peritoneal cavity. This 
blood may come cither from the uterine or from the tubal mucosa. 
Circumstantial evidence indicates that Mullerian tissue in this blood, 
under favorable conditions, becomes implanted on any structure upon 
which it may lodge. These early primary implants occur most fre- 
quently in close proximity to the distal ends of the tubes, such as the 
lateral and under surfaces of the ovary, the lower portions of the 
posterior surfaces of the uterus and broad ligaments, and the bottom 
of the cul-de-sac. They may be pre.sent only on the ovary or ovaries, 
only on the peritoneum, or in both situations. Some of these implants 
remain small and superficial. The ^Mullerian mucosa in others invades 
its host much like implantation carcinoma. "When it invades other or- 
gans or structures than the ovaiy, a type of endometriosis arises which 
both grossly and histologically often closely resembles a direct endo- 
metriosis of the uterine wall. 

The invasion of the ovary liy Mullerian mucosa implanted on its sur- 
face and the conditions re.sulting from it are in many ways similar to 
those arising from the invasion of the other organs and structures by this 
tissue except for one very striking difference. The ectopic endometrial 
cavities distended with menstrual blood in endometriosis, in other situ- 
ations than the ovary, are usually small while those in the ovary fre- 
quently^ attain a large size, forming the wmll-lcnown endometrial cysts of 
that organ. Whether small or large these ovarian cysts often rupture 
and some of their contents escapes into the peritoneal cavity frequently 
causing adhesions, and, under favorable conditions, the judged peritoneal 
implantation of bits of the epithelial lining of the cyst which had been 
east off by menstruation. In patients ■with peritoneal endometriosis 
associated with an endometrial cyst of the ovary, both primary im- 
plants from or through the tubes and secondary ones from the cyst may 
be present. 

The study of peritoneal endometriosis also indicates that menstrual 
blood may not only escape from foci of endometriosis in other situations 
than the ovary, but adhesions and an additional spread of the endometri- 
osis (secondary implants) may arise from this source. On account of 
the usual small size of the superficial foci of serosal endometriosis, the 
results of their participation in menstruation are not as striking as 
those which take place in the ovarian cysts. 

If bits of Mullerian mucosa carried by menstrual blood escaping into 
the peritoneal ca-vdty are always dead, the implantation theory, as pre- 
sented by me, also is dead and should be buried and forgotten. If some 
of these bits are even occasionally alive, the implantation theory also 
is alive. 
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extensive and invasive than that occurring ivithout these cysts. For 
these reasons the ovary was considered an incubator, hotbed, or even 
at times an intermediary host in the development of implants on the 
peritoneum, and might even impart greater virulence to the Mullerian 
epithelium growing in it. The larger e^^sts were accompanied bj^ greater 
pelvic adhesions and a more extensive peritoneal endometriosis than that 
accompanying the smaller cj'-sts. The study of more material has taught 
me that extensive peritoneal endometriosis occasionally occurs without 
any demonstrable ovarian endometriosis and large and very adherent 
endometrial cysts with extensive adhesions in the cul-de-sac are en- 
countered in which very little endometriosis is found in the organs and 
other pelvic structures involved b}" these adhesions. Therefore the sug- 
gestion that the ovary may impart greater virulence to the Mullerian 
epithelium growing on it is unwarranted. 

It is true that there is no jjositive proof that epithelium escaping from 
these cysts becomes implanted on the peritoneum. However, a careful 
study at operation of the conditions present in a large number of cases 
of endometrial cysts will convince even the most skeptical observer 
that the material escaping from these cysts frequently causes adhesions, 
and the evidence indicating that the • Mullerian mucosa in these situa- 
tions at times comes from the contents of the cyst is very strong. 

Because I believed in 1922 (and still believe) that implantations on 
the peritoneum arise from epithelium carried by menstrual blood es- 
caping from ovarian endometriosis both from the cysts and the non- 
encapsulated endometrium on the surface of the ovary and also from 
endometrial foci in the tubal mucosa, I suggested that menstruation 
with a backflow through the tubes may play an important role in the 
etiology of ovarian and other forms of peritoneal endometriosis. At 
that, time I did not know ivhether or not this phenomenon occurred. 

Since 1922 many patients, requiring pelvic operations, have pur- 
posely been operated upon during menstruation. Not infrequently blood 
was observed escaping through the patent abdominal ostia of the tubes 
of these patients. This occurs in iiatients with and without peritoneal 
endometriosis. Bits of viable appearing uterine mucosa surrounded by 
blood w'ere found in sections of some of the above described tubes after 
they had been fixed in formalin. 

The detection of peritoneal endometriosis -with and ivithout ovarian 
involvement led to the second step in the development of the implanta- 
,tion theory. This consisted of strong circumstantial evidence indicating 
.that bits of Mullerian tissue, derived from both the uterine and .the 
tubal mucosa and carried by menstrual blood escaping through patent 
tubes ixito the peritoneal cavity, could become implanted on various pelvic 
structures including the ovaries, and the resulting perforating hemor- 
rhagic ovarian cysts are only spectacular foci in the secondary spread 
of endometriosis. 

Subsequent studies have shoivn that a secondary spread of endometri- 
osis also could arise from foci in other situations than the qvaiw. This 
latter phenomenon constituted the third and final step in the develop- 
ment of the implantation theory. 



Till*: Hlv('HNT (VN('EPT1()XS OF THE PELVIC 

AK('IllTEOTliJ?K 

W. Cam)\vkm,. 31. 1).. F.A.C.S., 3f. O. 3Ior.<)v, and 

1). Anthony n’lC.^oro, 31.1)., Ni;\v Yokk, X. 3'. 

R I'X’EXT jU);ilo)iii(; ;in(l i' 0 (‘n)<r(.'JM)]o<:i(; .slu<li<\s li/ivo .slimvn, to the 
.satisfaction of nuisf observers, tliat variations in tlie size and 
.shape of llio ])elvis occur more frecinenlly than was liitlierfo suspected. 
Certain cliaracteristic types have been dc.scribed in detail and more 
recent studies liave >;one far toward appraisin'^ the si<,Miificance of 
these variations njmn the mechanism of laI>ov. The chief differences 
in oj)inion amonj; inteia'sterl worker.s. at tlie j)resent time, concern the 
correct cla.ssification of thc.se variations. M’he material that follows 
will be limited to the more imp<irta?it ob.servations we have made dnr- 
inp: the last cifrht years in a study directed toward the description and 
classification of the.se variations. 


(T.ASsiru'.vnoN of mawKs 

In sliidyin<r the classifications ])rop<ised by such authorities a.s 
3richaelis, Litzmann. 'I'arnier, Ibidin. fsehantn. Bren.s and Kolislco, and 
others, some wholeheartedly accej>ted the prinei])le that an obstetric 
classification should be arranp:ed accordin<r to the etiology of the fac- 
tors which oaused the distortion. They attcmj)ted to fit abnormalities 
of doubtful origin into aiipi-ojiriate .sub-gron])s. Others, recognizing 
the prevalence of itelvic abnormalities for which no known explanation 
existed, introduced such moridiologic terms a.s “flat nonrachitic pelvis,” 
“funnel pelvis.” or “generall.v contracted t.v])e. ” Although 3nchaelis 
and Litzmann favoi-ed the moi'idiologic .school of thought, the precon- 
ceived methods of etiologic grouping and lack of concrete knowledge 
prevented the general acccidance of their views. Anatomists and 
anthropologists have always considered form in the study of unknown 
skeletal material. Stein (1825) distinguished four groups; (1) Ellip- 
tical with the greatest diameter anteroposterior, (2) I'onnd, (3) elliptical 
with the greatest diameter 1 1 'an.svei'.se, (4) blunt-hcart shaped. Turner 
in 1885 proposed a mor]diologie classification based upon tbe relation- 
ship between tbe ti'ansverse and anteroposterior diameter of the inlet. 
He divided jjclves into tlu-ce groups: (.1) Dolichopellic, in which the 
con,iugate vera is greater than the transverse, (2) mesatipellic, in which 
the con.iugatc vera and tran.SA’’erse diameter are of equal length, (3) 
platypellie, in which the eon.'jugate vera is shorter than the transverse 
diameter. Thoms lias recently revised Turner’s classification and has 
added a. fourth group, the brachytjellic form. Hiiring the eai'lj^ pc^t 
of this century, anthi’opologists made a number of significant observa- 
tions which have not been fullj'- appreciated. 3Vood Jones and Ellio . 
Smith, during excavation in Nnhia in 1906, observed nnmerons ex- 
amples of extreme masculine types of female pelves. Derry, Straus, 
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The viability of this theory is of secondary importance to me as com- 
pared with the pleasure and the increased Icnowledge of this and kindred 
subjects which I have gained in these studies and the resulting more 
intelligent treatment of patients who have peritoneal endometriosis. 
There are many other interesting unsolved problems associated with the 
pathogenesis and life history of endometriosis of all types. Since it is 
my desire to adhere strictly to the text which has been assigned me, I 
have not discussed any of these. 
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3. The Platy'pelloid Type (Greek, Platys, flat, + pellis, pelvis). The anterior 
and posterior segments combine to give a transverse oval or flat form. The side 
walls are straight and the subpubic arch is wide. 

4. The Android Type (Greek, Aner, man). This type bears a resemblance to 
the male pelvis at the inlet and at lower levels. The posterior segment is flat 
and the widest transverse diameter is close to the sacrum. The anterior segment 
is triangular in shape. The two segments combine to produce a wedge-shaped 
appearance. At lower levels, the side walls show convergence, the subpubic arch 
is narrow, and the sacrum is forward. 

Each pure type shows a characteristic shape for both segments at 
the inlet and also at the mid and lower pelvis. Pure types occur less 
frequently than "mixed” forms which reveal a departure from the 
characteristic shape of the parent type either at the inlet, in the pelvic 
cavity, or in both. Certain pure types with characteristic inlet shapes 
may show variations below the inlet. These forms are classified ac- 
cording to the inlet shape, augmented by descriptive terms which de- 
scribe the lower pelvic deviations. For instance, pelves -which reveal 
anthropoid or gyneeoid inlet types become ‘‘mixed forms” through 
the presence of convergence of the side walls, a narrow subpubic arch, 
a forward lower sacrum, or some other departure from the classic 
anthropoid or gyneeoid pure type. Android types may become "mixed 
forms” by revealing straight side walls, or a wide subpubic arch, or 
any other departure from the classic android shape in the mid or lower 
pelvis. 

In other mixed types, the inlet dilfers from the pure forms in addi- 
tion to the presence of lower pelvic variations. These forms require 
a modified terminology to define the inlet shape before the lower pelvis 
is described. In these examples the posterior segment may conform 
to the shape of one parent type and the anterior segment to that of 
another. In the classification of these mixed tj'^pes, the first term indi- 
cates the shape of the posterior segment, and the second term the shape 
of the anterior segment. Theoretically at least, the posterior segment 
of any one of the four parent types may be combined with the anterior 
segment of the other three to give three mixed forms. For example, 
the gyneeoid posterior pelvis, when associated with the anterior seg- 
ment of an anthropoid, android, or flat parent type, results in "gyne- 
coid-anthropoid, ” “ gynecoid-android, ” and "gynecoid-flat” types. 

The anthropoid posterior segment combines commonly with only two 
parent anterior segments, the gyneeoid and android, to form "anthro- 
poid-gynecoid” and "anthropoid-android” types. Theoretically at 
least, an "anthi’opoid-android” type could occur to designate anthro- 
poid types with a narrow fore pelvis, but these forms are usually 
considered as pure anthropoid types. At the present time, our knowl- 
edge of these variations is too incomplete to assume that a narrow fore 
pelvis necessax’ily represents a masculine characteristic in all instances. 
For example, the term “gynecoid-android type,” described above as a 
gyneeoid mixed type, actually refers to a "gyuecoid pelvis with a 
narrow fore pelvis.” We have encountered a few examples in which 
the shape of this narrow fore pelvis appears to resemble a masculine 
characteristic, but in others, the narrow fore pelvis does not present a 
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and others, have described in detail the masculine characteristics which 
may aid in the determination of the sex of unknown skeletal material. 
Recent anthropologists .such as Hrdlieka, Todd, Hooton, Schnltze, 
Shapiro, and others, are convinced that the variations in pelves are too 
complex to be grouped in the simplified classifications proposed by 
Weber, Stein, and Turner. Shapiro, at the American Museum of 
Natural History, has summarized anthropologic opinion by considering 
these diversified forms as normal growth variants. 

This brief review of the literature gives the requirements which must 
be fulfilled by any comprehensive classification. A classification of 
pelves which will prove of maximum clinical value and lead to a better 
understanding of the mechanism of labor is based, necessarily, on 
morphology. It should be comprehensive enough to permit the classi- 
fication of rare forms as well as the common types. It should provide 
an accurate description of the pelvic canal as well as the inlet and 
outlet. A suitable terminology, with appropriate descriptive terms, 
must be devised to enable obstetricians to give a reasonably accurate 
concept of the size and shape of the pelvis as a whole. We have at- 
tempted to fulfill these requirements in the classification described in 
this report. 

Eight years ago at the Sloane Hospital for Women a group became 
interested in the causes of dystocia. In a short time, from the study of 
skeletal pelves at the American Museum of Natural History, New York; 
the United States National Museum, Washington; and especially Todd’s 
large collection of pelves of known sex at Western Reserve University, 
Cleveland; and by roentgenologic examinations upon living women, 
we recognized the types described by Stein and Turner and the mascu- 
line form long knoAvn to anthropologists. The reports of Wood Jones, 
Berry Hart, Deny, Straus, and others, were most helpful in the 
analysis of these variations. We found that division of the inlet into 
an anterior and posterior segment at the Avidest transverse diameter 
aids in the analysis of pehde shape. The posterior segment behind the 
Avidest transverse diameter is formed by the sacrum and a portion of 
the tAvo iliac bones above the sacroseiatic notch. The anterior segment 
m front of the Avidest transAmrse diameter is formed by a small portion 
of both iliac bones and the superior rami of the pubis along the iliopec- 
tineal lines. 

The study of this material resulted in the recognition of four parent, 
or pure, types to form the basis for a morphologic classification of 
pcNes. The folloAving terms Avere proposed to describe the parent 
types : 

PARENT TYPES 


1. The Anthropoid Type (Greek, Antliropos, human being + Eidos, resemblance). 
This pehns resembles the shape of the pelvis of the anthropoid apes. The anterior 
and posterior segments together present a long narrow oA-al shape. The side walls 
are straight, the subpubic arch is under average in size, and in the classic type, 

m sacrum shows an average inclination. 

2. The Gynecoid Type (Greek, Gyne, woman). This is the so-called normal 
eniale pelvis. The anterior and posterior segments give a round or transverse 

® 'Sktly ovoid shape. The side walls are straight, the subpubic arch is wide, 
ana the sacrum shows an aA'erage to backward inclination. 
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Dr. Kyle B. Steele, at tlie New York Lying-In Hospital, during tlie 
last few years, has made extensive use of our original Avork sheet. He 
has recognized the fourteen inlet types and has devised standard shapes 
(in cardboard) for the anterior and posterior segments of the four 
parent forms. These inlet tracings may be fitted into the image in the 
precision stereoscope to aid in the diagnosis of unusual mixed forms. 
They are excellent for teaching purposes. In his opinion, the principle 
of combining anterior and posterior segments represents a comprehen- 
siAm and practical method for the recognition of the pure and mixed 
forms. Other workers, among them Rappaport and Scadron, Pettit 
and associates, and Walsh, have reported similar observations. 

We have studied, up to the present time, OAmr 3,000 roentgenologie 
ease studies; in not more than an estimated 2 per cent has a recognized 
cause for the pelvic abnormality been found. Rickets accounts for 
about half of these, or 1 per cent of all peHes studied, and the other 
half is accounted for by a variety of causes. Many of these distinctly 
pathologic types may retain their primary shape to such a degree that 
the pehas may be classified upon a morphologic basis similar to the 
classification of the normal groAvth types. The degree of the pathologic 
distortion can be described in general terms. If approximately 98 per 
cent of all pehms are considered normal groAvth Amriants, it follows that 
the classification of these forms must be placed on a morphologic basis 
and gh'-en prominence in all formal classifications. 

Hitherto, we liaAm made no attempt to combine these morphologic 
forms Avith the infrequent pathologic types in a classification. Recently 
this was done through the interest of Dr. Henricus Stander. All the 
rare forms described in the last edition of Williams’ textbook have 
been included. The complete classification as approved by Dr. Stander 
is arranged as folloAvs : 

MORPHOLOGIC TYPES 


I. Normal Female Grotuth Types: 

(Each inlet type must be augmented until appropriate terms to describe the 
lower pelvis chosen from list of terms given in Group II.) 

1. True anthropoid type Transversely contracted type 

2. Anthropoid-gynecoid type 

3. Amthropoid-android type 

4. True gynecoid tj’pe 

5. Gynecoid-anthropoid type 

6. Gynecoid-android type 

7. GjTiecoid-flat type 

8. True android type 

9. Android-anthropoid type 

10. Android-gynecoid type 

11. Android-flat type 

12. True platypelloid type 

13. Flat-gynecoid tj’pe 

14. Flat-android tj’pe 

II. Terms Used in Describing the ^Morphology of the Mid and Lower Pelvis to Ang 
ment the Inlet Classification: 


Anthropoid with narrow fore pelvis 
Normal female pelvis 

Gynecoid with narrow fore pelvis 

Masculine tjrpe, funnel type 


Difficult to distinguish from gynecoid-flat 
Difficult to distinguish from android-flat 


1. Pelvic size Large, average, small 

2. Pelvimetrj’ measurements 
of cardinal diameters 
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masculine appearance. It may resemble the type of narrow fore pelvis 
commonly found in anthropoid forms. 

The combination of an anthropoid posterior pelvis with a flat an- 
terior segment is, of course, impossible. 

The android posterior segment is frequently found associated with 
a gynecoid, anthropoid, or flat anterior segment to produce “android- 
gyneeoid,” “android-anthropoid,” and “android-flat” forms. We have 
suggested that the term “android,” when used as the second term in 
mixed forms, indicates a narrow fore pelvis. “Android-anthropoid” 
types likewise possess a narrow fore pelvis. The anthropoid character, 
indicated by the second term, is caused by the long anterior sagittal 
diameter. The posterior segment of flat types likewise may be asso- 
ciated with gynecoid or android anterior segments to produce “flat- 
gynecoid” and “flat-android” mixed types. These mixed flat types 
are difficult to distinguish from “ gynecoid-flat ” and “android-flat” 
forms. Although we have included “flat-gynecoid” and “flat-android” 
types in the formal classifleation, in actual practice, mixed flat forms 
are classified usually as the “gynecoid-flat” or “android-flat” variety. 

Following the classification of the inlet shape, the variations in the 
mid and lower pelvis must be considered before a comprehensive classi- 
fication has been obtained. In spite of a desire for simplicity, the oc- 
currence of lower pelvic deviations necessitates the use of further de- 
scriptive terms. Fortunately, for many years, obstetricians have used 
terms such as “wide” or “narrow” subpubic arch, “prominent ischial 
spines,” or a “forward lower sacrum.” For practical purposes, we 
have found that the list of terms, given elsewhere in this report, ade- 
quately describe the pelvis below the inlet, in the classification of 
routine case studies (see classification Group II). The comprehensive 
description and classification of variations in the pelvis, as outlined 
above, was incorporated into a work sheet which we used in charting 
the frequency of occurrence of the various types. This work sheet, as 
originally devised, included fourteen parent and mixed types along 
with appropriate descriptive terms for the mid and lower pelvis (see 
complete classification) . 

In reporting the observations gained from the use of this work sheet 
111 the study of routine cases, we departed from the original fourteen 
types. We did not include the “anthropoid-android” and the “gyne- 
eoid-android” types, because we failed to apply rigidly the principle 
that the term “android,” when used as the second term in a mixed 
type, indicates a narrow fore pelvis. As a result, the gynecoid-android 
type was classified as a “gynecoid or normal pelvis with a narrow fore 
pelvis.” Many anthropoid types with a narrow fore pelvis were classi- 
fied as pure types. A few of these forms are, however, more correctly 
considered as “anthropoid-android” types. In the original article we 
described three flat forms: the “gynecoid-flat,” the “android-flat,” 
and the “true flat” or platjqielloid tjqie. If, however, careful attention 
IS directed to the study of the shape of the anterior and posterior seg- 
ments in flat forms, “flat-gynecoid” and “flat-android” types may oc- 
casionally be found. 
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VI. Types Secondary to A'bnormalities of the Loiuer Extremities: 

(In addition to the abnormality the pelvis may be classified morphologically as 

outlined in Groups I and II.) 

1. Luxation of femora 

2. Atrophy or loss of one or both extremities 

In the study of routine cases, “mixed” types may occur which afford 
great difficulty in their correct grouping within this morphologic classi- 
fication. A certain pelvis, to one observer, may conform to the “gyne- 
coid-anthropoid” type, while to another it may resemble the “anthro- 
poid-gynecoid” form. Hrdlicka has intimated that many pelves may 
be encountered which are difficult to classify, inasmuch as one normal 
growth type blends imperceptibly with another. Pelves which tend to 
favor one or more of the mixed types usually possess compensatory 
space due to the well-formed anterior or posterior segment. This latter 
point should be emphasized in the description of these unusual mixed 
forms rather than the precise inlet classification. In most instances the 
pelvic inlet is symmetrical but minor examples of asymmetry may 
occur. A few of these asymmetrical types may show masculine char- 
acteristics on one side, while the other displays the usual female 
contours. 

Since a simple morphologic classification of a few standard types is 
totally inadequate, the obstetrician must finally accept the fact that 
the best classification is one which enables him to appreciate the ob- 
stetric capacity of the pelvis, and to use descriptive terms which convey 
a reasonably accurate concept of the pelvis as a whole. From the 
standpoint of roentgenologic technique, these variations in pelvic mor- 
phology cannot be studied with accuracy by single flat anteroposterior 
films. Stereoroentgenograms viewed in the precision stereoscope which 
corrects distortion should form the basis for the roentgenologic tech- 
nique if accuracy in the classification of the pelvis is desired. 


CLINICAL RECOGNITION OF THE ABNORMAL PELVIS 


Pelves with ample diameters and a ivide subpubic arch maj’’ be classi- 
fied as gyneeoid tj'^pes. On x-ray examination, these cases may prove to 
be ample anthropoid types, or even large android forms. When the 
promontoiy can be reached, the diagnosis of a flat type is made, if the 
pelvis seems wide at the interspinous diameter. If, however, the ischial 
spines are prominent, the sacroseiatic ligament is short, the sacrum is 
forward, and the subpubic arch is narrow, the diagnosis of a time 
android type may be made. The small g5'’necoid type may be difficult 
to recognize, because it suggests one of the more abnormal forms. But 
this is not a serious clinical error, since a small gyneeoid type may give 
rise to as much dj’stocia as other abnormal forms. 


Extreme anthropoid types are quite easil}’’ recognized clinically. Tiie 
diagonal conjugate is long, and the promontory cannot be reached, ex- 
cept in the small types. The diagnosis is dependent upon the recog- 
nition of a decrease in transverse space throughout the pelvis, not onl.v 
at the interspinous level, but in the regions above the ischial spines. In 
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3. Posterior segment of inlet 

4. Anterior segment of inlet 

5. Symmetry of inlet 

6. Pelvic bones 

7. Ketropubic angle 

8. Subpubic arch 

9. Pubic rami 

10. Pubic symphysis 

11. Side walls of pelvis 

12. Ischial spines 

13. Apex of sacrosciatic notch 

14. Base of sacrosciatic notch 

15. Sacrum 

16. Sacral curvature- 

17. Sacral inclination 

18. Shape of terminal sacrum 

19. Lateral bore 


Gynecoid, android, anthropoid, flat 
Wide, average, narrow 

Symmetrical, asymmetry to right, asymmetry to 
left 

Hea-vy, average, light 
Wide, moderate, narrow 
Wide, moderate, narrow 

Straight (Gothic arch) or curved (JSTorman arch) 

Masculine or feminine type 

Divergent, straight, or convergent 

Long, sharp, or flat 

Wide, average, narrow 

Wide, average, narrow 

A general concept of length, width, number of 
segments 

Straight, average, marked 

(a) upper portion — forward, average, backward 

(b) lower portion — forward, average, backward 
Blunt, average, sharp 

Straight, convergent, divergent 


PATHOLOGIC TYPES 

III. Abnormal Growth and Developmental Types: 

(In addition to the abnormalit}’- the peMs may be classified morphologically as 
outlined in Groups I and II.) 

1. Infantile 

2. Dwarf 

IV. Types Caused hy Disease of the Pelvic Bones and Joints: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and II.) 

A. Metabolic: 

1. Eachitic: 

a. Plat 

b. Generally contracted and flat 

c. Generally contracted 

2. Osteomalacic 

B. Congenital, infectious, and atypical types: 

1. Assimilation pelvis 

2. Split pelvis 

3. Naegele's pelvis 

4. Eobert’s pel-vis 

5. Coxalgic 

6. Coxarthrolisthetic 

7. Pel-vis spinosa 

8. Neoplastic 

C. Traumatic types: ' 

1. Fracture of pel-vis 

2. Separation of symphysis 

V. Types Secondary to Ahnornialities in the Spinal Column: 

(In addition to the abnormality the pelvis may be classified morphologically as 
outlined in Groups I and II.) 

1. Kyphotic pel-vis 

2. Kj'phorachitic pel-vis 

3. Scoliotic pelvis 
Kj'phoscoliotic pelvis 

5. Kyphoscoliorachitic pelvis 

6. Spondylolisthetic pelvis 



CHANGING CONCEPTIONS OP OVARIAN TUMORS 

Howard C. Taylor, Jr., M.D., New York, N. Y. 

T he last tAventy years liaA'^e witnessed unexpected progress in the 
study of the nature and behavior of ovarian tumors. The greatest 
advances have, surprisingly enough, been made in those aspects which 
had previously been regarded as more or less complete, namely in the 
basic problems of morphology and classification. Clinical advances for 
the most part ha^m occurred seeondai'ily as the result of a better dif- 
ferentiation of the individual types of ovarian new groAvth and in a 
clearer grasp of the special mairifestations of each. 

In 1920 the most commonly accepted classification of ovarian tumors 
differed little from that of Pfannenstiel,^® published before the turn of 
the century. Yet observations were already in the literature which 
Avould later force a reclassification, and in 1920 there Avere signs that a 
change Avas imminent. Norris®® in the first volume of this Journal 
described an “ovary containing endometrium” and recalled a similar 
case reported iDy RusselP® in 1899. At this time Sampson’s^® first paper, 
shoAving the extraordinary frequency of the endometrial ueAV groAvths 
of the ovary, must already have been in preparation. As an introduc- 
tion to another group of neoplasms, von Kahlden’^'* in 1895 had reported 
Avhat appears to have been a granulosa-cell tumor under the title 
“graafian follicle adenoma” and tAventy years later Meyer®® had de- 
scribed both the cylindromatoixs and folliculoid types. American gyne- 
cologists AA^ere, hoAA^ever, to remain completelj’’ unaAA''are of these neAV 
groAAdhs for some years thereafter and to continue to refer vaguely to 
the “solid tumors of the ovary.” The Brenner trnnors, AAdiich had prob- 
ably first been noted by Orthmann®® in 1899 and described aneAV hut 
erroneously classed as “oophoroma folliculare” by Brenner® in 1908, 
Avere to Avait still longer until 1932 for their status to be clarified 
(Meyer®U- PiclP^ had reported the testicular adenoma in 1905, but 
again many years Avere to pass before any special attention AA’^as to he 
accorded the arrhenoblastoma (Meyer®®). Dysgerminomas, finally, AA'ere 
in 1920 a confused group, lost under a variety of titles. Instead of 
these tumors, more or less familiar to present-day gynecologists, there 
flourished a Amriety of noAv apparently extinct forms, large-cell carci- 
nomas, endotheliomas, embryonal carcinomas, round cell sarcomas, peri- 
theliomas, and a list of groAAdhs supposed to be of teratoid origin. 

REORGANIZATION OF THE PATHOLOGY OF OA'ARIAN TUJIORS 

The AA'ork of the last tAA^enty years, headed by a feAA’' outstanding con- 
tributions, has been participated in by pathologists and gjmecologists 
throughout the Avorld. These by their combined efforts have sorted out 
tlie neAA'ly recognized varieties of ovarian tumor and are noAv gradually 
accumulating the material to shoAv their frequency, special clinical char- 
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anthropoid types, the sacrospinotis ligament is long if the sacrum has 
an average inclination. The narrow retropubic angle can also be pal- 
pated. 

In the typical android type, the sacrosciatic notch is narrow, the sacrum 
has a forward inclination, and the saerospinous ligament is short. It 
is important to distinguish between the adequate pelvis with a forward 
lower sacrum and android types in which a forward sacrum represents 
only one of the many masculine characteristics present. 

Occasionally the recognition of a narrow subpubic arch leads to the 
diagnosis of an android or anthropoid type. Although a narrow sub- 
pubic arch is more commonly associated with these primary types, cer- 
tain gynecoid forms may also demonstrate this abnormality in the lower 
pelvis. We advise an x-ray examination for all eases clinically sus- 
pected of possessing one or more abnormalities. Study of the stereo- 
roentgenograms either confirms the obstetrician’s clinical impression or 
indicates the source of his error. 

ROENTGENOLOGIC RECOGNITION 

Certain roentgen methods of pelvimetry have been simplified to con- 
sist of not more than two films, a lateral and an anteroposterior view. 
While these views are adequate for the purpose of roentgen measure- 
ment, they are not satisfactory for a comprehensive study of pelvic 
morphology. 

Our interest in the morphology of the pelvis in living women led 
Dr. Golden and Dr. Swenson, of the Roentgen-Ray Department of 
Presbyterian Hospital, to suggest the use of stereoroentgenograms. This 
method has been found entirely satisfactory for visualization of the 
pelvis and the fetal pelvic relationship. The technique includes stereo- 
roentgenograms, a lateral view and a forty-five-degree angle view of the 
subpubic arch. One of us (H. C. M.) has developed a stereoscope which 
allows the observer to measure the phantom image, and to obtain di- 
mensions of the cardinal pelvic diameters. 

While exact diameters may be attained by roentgen methods, in actual 
practice the significance of these measurements is difficult to determine. 
One of the serious drawbacks to the use of a few cardinal diameters as 
a basis for prognosis is the fact that compensatory space does not enter 
into such calculations. We are opposed to the use of roentgen methods 
of prognosis which are based on the results obtained from mathematical 
formulations of a few pelvic and fetal diameters. The ultimate out- 
come of labor depends upon many other factors. The intricate varia- 
tions in pelvic shape, although theoretically expressable in centimeters, 
cannot be so designated in practice ; they can only be observed and ex- 
pressed in descriptive terminology. 
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Kleine^") suggest its close relationship. Its rare and relatively slight 
clinical significance seems to forbid an independent position in any clas- 
sification. Some anglicized version of the name suggested by Plant, 

‘ 'fibroepithelioma mucinosum benignum,” would appear a logical desig- 
nation. The Brenner tumor probably bears the same relationship to 
the pseudomucinous cj'^stadenoma as that of another solid tumor, the 
rare “fibroma adenocysticum serosum” (Prank!®; Neumann®®) to the 
serous cystadenoma. A vast simplification would follow the adoption 
of the terms, pseudomucinous fibroadenoma (Brenner) and serous fibro- 
adenoma (Pranld). 

The Brenner tumor, although first reported in Giermanj^, has been 
much studied in this country. Among the earliest reports were two 
cases published in this Journal in 1934 (Wolfe and Kaminester®" ; 
Maury and Schmeisser®®) . The present knowledge of this tumor has been 
well summed up by Novak and Jones®® who noted that up to 1938 one 
hundred and twenty-two cases had been reported in the literature. 
These tumors are almost invariably benign and exert no endocrine influ- 
ence. The principal problem they present is the confusion that they 
may cause the uninformed who often mistake them for granulosa cell 
tumors, endotheliomas or even Krukenberg tumors. 

B. The Connective Tissue Tumors: The benign fibroma of the ovary 
has, in general, maintained its classic position among ovarian tumors, 
although a few of the growths formerly placed in this division have 
recently had their classification altered to that of theca cell tumor. 

The once not unusual sarcoma of the ovary has on the other hand all 
but disappeared. One group, until recently called large round cell sar- 
coma, has been re-examined and its members distributed among the 
granulosa cell tumors and the disgerminomas, while more and more of 
the so-called fibrosarcomas have been conceded to be benign and regarded 
as simply cellular fibromas. Caylor and Masson^ noted four instances of 
fibrosarcoma arising among 280 specimens of fibroma, and even of these 
none had developed metastasis or recurrence Avhen their paper was pub- 
lished. For contrast it is interesting to note that Scheffey^® in 1925 had 
found reports which indicated that sarcoma represented about 4 per 
cent of all ovarian tumors. The question now may be asked whether 
there has ever been a sarcoma of the ovary unless the granulosa cell 
tumor be accepted as arising from the stroma cells and therefore essen- 
tially a malignant connective tissue tumor. 

C. Teratomas: The status of the common cystic teratoma of dermoid 
has not changed in the last twenty years, and few determined efforts 
have been made to solve the perplexing problem of its origin. Keports 
have continued to indicate that not too infrequently dermoids may give 
rise to squamous cancer (Counsellor and Wellbrock®). A tjTie of tera- 
toma, the struma ovarii, has received some special attention and the 
functional behavior of its thjn-oid tissue studied (PlauC''). Malignant 
teratomas have been occasionally reported, but it now appears that they 
too have lost some of their representatives to other classifications. 

2). Specific Tumors of the Ovary: For several j^ears it has been com- 
mon practice to associate three ovarian tumors together, nameb' tlie 
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aetei'istics and particularly their relative malignancy. To evaluate this 
work, it is necessary to consider the progress made with each type of 
neoplasm. 

I. Cysts of the Follicle and Corpus Luteum. — That the simple cysts 
based on persistent follicles or corpora lutea were not true tumors has 
long been recognized. Newer conceptions have served to emphasize this 
distinction and to place the cystic Graafian follicle or corpus luteum 
among the signs of disturbed ovarian function and to remove them more 
definitely from the list of ovarian neoplasms. Their fuller understand- 
ing has become a problem for the endocrinologist. 

II. Endometrial (Chocolate) Cysts. — The years since the publication 
of Sampson’s^® paper have been much occupied with controversy as to 
the source of the abnormally placed tissue. Its origin has been claimed 
to lie in viable fragments of uterine mucosa, passing through the tubes 
at the time of menstruation (Sampson^®) ; in particles transplanted by 
way of the lymphatics (Halhan^®; Mestitz^^) ; in a metaplasia of the 
serosa at the site of the new gro^vth (Meyer^‘‘ ; Lauche^®; Novak®^), and 
in the epithelium of degenerating follicles or corpora lutea (King^®). 
The controversy, though undecided, has added a store of incidental in- 
formation about the disease which has aided in establishing the clinical 
picture and formulating a general plan of reasonable therapy. Never- 
theless, since the origin of the disease is not agreed upon and may even 
lie outside of the ovary itself, the endometrial cysts must be given a 
special position as distinct from all of the definitely primary ovarian 
tumors. 

III. The Primary Tumors of the Ovary. — ^Views now generally held 
apparently require that there continue to be three groups of primary 
ovarian tumors that have been accepted, and a fourth whose discovery 
IS essentially the work of the last twenty years. To these may perhaps 
be added for convenience a fifth group to include miscellaneous or rare 
tumors Avhose vei’y existence is somewhat in doubt. 

A. The Epithelial Tumoi's: • These must be divided, of course, into 
two distinct types, the one based on a “serous,” the other on a “pseudo- 
uuicinous” epithelium. These two have been recognized for many 
yeap and little has recently been accomplished towards determining 
their cause or the source of the cells composing them. 

In one respect, however, some advance has been made with these, 
namely in the better evaluation of the histologic criteria of their malig- 
Twenty years ago many reports betrayed an unprecise use of the 
term “cystadenoma,” for a percentage of such tumors were evidently re- 
garded as malignant and caused recurrences, as did the papillary cyst- 
adeiioearcinomas. Although the terms are now used more consistently, 
the extraordinary difference in the rate of cures still reported for can- 
cer of the ovary by different observers strongly suggests that successful 
statistics are the result of the inclusion in a given series of at least a 
certain number of essentially benign tumors. 

The Brenner tumor, a newly recognized form, is perhaps best classi- 

able with this group. The presence in the tumor of mucous glands and 
as not infrequent eoncuri-ence with a pseudomucinous cyst (Abraham^: 
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the celomic endothelium, from the granulosa cells of the follicle, or from 
embryonal rests of these cells (“granulosaballen”) . The extraordinary 
work of Furth and Butterworth^® on the production of granulosa cell 
tumors by tbe irradiation of the ovaries of mice contains evidence that 
these tumors may arise on the basis of regenerative processes in the 
remnants of follicular epithelium or in the interfollicular spindle-shaped 
cells themselves. This origin from the ovarian mesenchyme has also 
been favored by Traut and Butterworth.®‘‘ Such a view is rather shat- 
tering to the conventional theory of origin of the active cells of the 
ovary from the germinal endothelium but is supported by Pischel’s' evi- 
dence for the origin of the follicular epithelium from the ovarian 
mesenchyme. 

2. The arrhenohlmtoma has made itself Imown on account of the 
bizarre masculine changes which take place in the female constitution 
when such a tumor is growing. The tumor is of course not of great 
practical importance, for Novak^^ could find but 45 reported cases in 
the literature up to 1938. Its scientific importance lies in the uiforina- 
tion it contributes to tbe origin of certain of the secondary sex character- 
istics. This whole relationship has, however, remained greatly confused 
by the appearance of signs of virilism with Avhat appear to be hyper- 
nephromas of the ovary (Novak®®), as well as in cases of apparently 
typical granulosa cell tumors (Bergstrand®). 

3. The dysgenninoma, the third of the three special tumors, is of in- 
terest because of its morphologic identity with a tumor of the testis and 
because of its tendency to occur in pseudohermaphrodites. This tumor 
also is probably more frequent than was once supposed. Klaften*® 
notes that dysgerminomas represented 3.1 per cent, and Foderl® 4 per 
cent of all malignant ovarian tumors. 

The question of the malignancy of this tumor is likewise still being 
studied. Seegar®® has reviewed 98 cases and found that about 50 per 
cent of the patients have remained well for five years. Foderl,® how- 
ever, noted that among 55 cases reported in the literature and followed 
over an adequate period of time, 68 per cent had developed metastases. 
These figures certainly establish the malignancy of most of these tumors, 
and it seems questionable whether benign forms of dysgenninoma exist. 

E. Tumors of Doubtful Status: Besides the list of currently accept- 
able ovarian tumors, there have always been a few others. These are 
either somewhat discredited forms still prized bj^ the more traditional 
pathologist or newcomers, candidates vigorously supported by their dis- 
coverers. hlost of them are sufficiently rare to make it necessary for 
judgment on them to be long delayed. Of the first group maj^ be men- 
tioned the endothelioma or perithelioma which is perhaps on its way to 
the discard. Of the second group is the mesonephroma, described re- 
cently by Schiller®® but still waiting to attain recognition. Finally thei e 
is the hypernephroma Avhich for years has contended Avith the luteoma 
for a position among the OA-arian tumors (Schiller''®; Glynn'®; NoA'ak , 
NoA-ak and 'Wallis®®). 
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granulosa cell tumor, the arrhenoblastoma, and the dysgerminoma. There 
is some justification for this grouping, since the origin of each, accord- 
ing to current theory (Meyer^®), is to be found in the specific gonadal 
cells and with each there is a relationship to the hormones of the gonad 
or to the development of the secondary sex characteristics. These quali- 
ties and the symptoms dependent upon them are too familiar for repe- 
tition here, but certain points in the development of the Imowledge of 
these tumors deserve comment. 

1. The granulosa cell tumors. The apparent importance of the gran- 
ulosa cell tumors has steadily increased, as their frequency has become 
more evident. On account of its suggestive structure the follieuloid 
type was the first to attract attention, but recognition of various less 
definite forms having a cylindromatous, acinar, or even diffuse structure 
soon followed. To this basic group must now, tentatively at least, be 
assigned two somewhat more distinct forms, the "luteinized’^ granulosa 
cell tumor or “foUieuloma lipidique’’ of Lecene (Moulonguet^®) and 
the theca cell tumor. Some controversy exists over the possible identity 
of the "luteoma” and the "hypernephroma” of the ovary, although 
examples of granulosa cell tumors with isolated areas of luteinization 
appear to establish the occurrence of at least the partially luteinized 
form (Plate^*; Traut and Butterworth®^ ; Traut, ICuder and Cadden®®). 
The existence of the theca cell tumor also can scarcely be questioned 
(Loffler and PrieseP®; Melniek and Kanter®^, hut a disagreement exists 
as to whether it should be placed in the granulosa cell group or given 
an independent status. A difference in age incidence, in cellular mor- 
phology, and in lipoid distribution suggests that they be segregated as 
a special type (GeisP^) but their probable common origin from ovarian 
mesenchyme, their common property of hormone production and the 
occurrence of an occasional tumor combining both theca and granulosa 
cell elements seem to permit their classification as a subdivision of the 
granulosa cell group. 

As a result of these accretions the granulosa cell tumors have become 
not infrequent. By 1936 Novak and Brawner®^ were reporting that 14 
per cent of a series of 300 malignant ovarian neoplasms wei’e of this 
fJTc. IQafteiP® noted a frequency of 10.1 per cent of 188, and Foderl® 
18 per cent of 319 primary ovarian cancers. 

The degree of malignancy of the granulosa cell tumors has not been 
finally settled. In general they are probably less liable to lead to a fatal 
recurrence than are the common papillary cystadenocarcinomas. How- 
c'rer, to call a tumor benign simply because there is no recurrence after 
hs removal is a fallacious line of thought, though it appears to have 
fieen followed by some writers. Varangot,®® after reviewing reports of 
261 eases of granulosa cell tumor, noted that in 10 per cent metastases 
n’ere already present at the time of the operation and that, particularly 
if the patients were followed for a long period of time, late recurrences 
'vere common. The histologic criteria of malignancy in these cases are 
badly in need of study. 

The origin of the granulosa cell tumors also has been a matter for 
uispute. The older theories derived them from various sources, from 
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changed little in the last two decades. In particular in only a few re- 
spects have advances been made which were not incidental to the basic 
changes in pathologic conceptions just outlined. 

Symptomatology. — The chief contribution to the sjnnptomatology of 
ovarian tumors has been made in respect to the special tumors and the 
changes in the secondary sex characteristics dependent 'upon the hor- 
mones produced by them. Besides this reallj’- important advance, there 
may be mentioned only a commoner recognition of the acute symptoms 
associated with a ruptured follicle cyst and perhaps a better under- 
standing of the effects of ovarian tumors complicating pregnancy and 
labor. 

Treatment. — Progress in the treatment of ovarian tumors was to he 
looked for chiefly in the field of the malignant growths. The surgery 
of ovarian cancer has, however, altered little, if at all, and the bene- 
ficial effects of radiation have remained more a promise than an actual- 
ity. Improvement in the results of treatment has perhaps occurred, but 
inconsistencies in classification, differences of opinion on the histologic 
criteria of malignancy, and defects in follow-up organization have made 
statistics alleged to prove this point all but valueless. 

Before considering the claims made for radiation thei’apy, it should 
first be noted that without it the cure rates as reported have varied 
from 9.5 per cent (Sehleyer®^) to 53.8 per cent (Norris and Murply®^). 
On account of this discrepancy in basic figures, no statistics using a 
five-year standard of cure are able conclusively to demonstrate the ad- 
vantages of radiation. Nevertheless, isolated observations of the shrink- 
age of palpable tumors, following x-ray therapy and experiences with 
apparently hopeless eases in which the patients have recovered and 
lived well beyond the five-year period, indicate beyond doubt that ni 
some instances at least radiation is an effective agent in treatment. 
Progress in this direction can only be made by meticulous histologic 
classification and its careful correlation with the effect of therapy. This 
is perhaps the direction that the advance of the next twenty years 
will take. 
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A PROVISIONAL CLASSIFICATION OF OVARIAN TUMORS FOR 1940 

Before outlining the classification which the work of the last twenty 
years appears to have led to, several principles which should govern any 
modern classification may be suggested. 

1. Although.it has been said for years that a classification based on 
histogenesis is not possible, most classifications have attempted to segre- 
gate groups which are histogenetieally similar although the actual histo- 
genesis may not be known. This principle should be continued. 

2. The ancient division into cystic and solid tumors should finally be 
abandoned, since these gross characteristics have neither important 
diagnostic nor prognostic significance. 

3. That practically all varieties of ovarian neoplasm have benign and 
malignant counterparts is now pretty evident, and this may well become 
an assmned vertical division of all true tumors of the ovary. This will 
make unnecessary the formal repetition of the entire list under both 
benign and malignant headings. 

4. A prerequisite for any acceptable classification of ovarian tumors 
is that it represents as nearly as possible tlie general opinion of the time 
and not simply the private views of some individual theorist. 

A Classification op Ovarian Tumors 

I. Dysfunctional cysts of tlie follicle and corpus luteum. 

II. Endometrial cysts and endometriosis. 

III. Primary neoplasms of the ovary. 

A. Epithelial tumors. 

1. Serous cystadenoma and cystadenocarcinoma. 

Special type; Adenoid cystic fibroma (Prankl). 

2. Pseudomucinous cystadenoma and cystadenocarcinoma. 

Special type; Mucous fibroepithelioma (Brenner). 

B. Connective tissue tumors. 

1. Fibroma and fibrosarcoma. 

2. Bare connective tissue tumors (Myoma, lymphangioma, etc.) 

C. Teratomas. 

1. Dermoid (cystic teratoma). 

2. Complex (solid) teratoma. 

Special type; struma ovarii. 

D. Tumors arising from the specific cells of the gonad. 

1. Granulosa cell tumor. 

Special types; a. Folliculome lipidique (Lecene) 
b. Theca cell tumor. 

2. Arrhenoblastoma. 

Special type; Testicular adenoma (Pick) 

3. Dysgerminoma. 

E. Doubtful tumors. 

1. Endothelioma. 

2. Hypernephroma. 

3. Mesonephroma (Schiller). 

• Metastatic tumors of the ovary. 

, THE CLINICAL ADVANCES OF TttTJNTY YTSARS 

Only one-tenth of this review remains to be devoted to the advances 
HI the clinical field. This is not an unreasonable proportion, however, 
HI’ the main features of diagnosis and treatment of ovarian tumors have 



CERTAIN OUTSTANDING TRENDS IN GYNECOLOGY DURING 
THE PAST FORTY YEARS 

Robert T. Frank, M.D., New N'ork, N. Y. 

M y personal expei’ience goes back forty years. In 1900, al- 
tliougli gynecology was already a very active specialty, many tech- 
nical developments were still in their infancy. For example, in that 
year, the question of whether the cervical stump remaining after supra- 
vaginal hysterectomy for fibroids should be buried, the uterine arteries 
separatel}'- ligated, or the cervical stump drained through the lower end 
of the abdominal incision was still in active debate, as shown by pres- 
entations and discussions taking place at the meetings of various 
specialist societies. Such well-known figures as Howard' A. Kelly, 
Davenport, and E. Lapthorn Smith of Canada took part in this, and 
yet, Emil Ries of Chicago, Wertheim of Vienna and a few others, had 
successfully performed radical abdominal removal for carcinoma of the 
cervix several years previously. 

During this same period, violent discussions were frequent as to 
whether acute salpingitis should be operated upon in the “hot stage” 
or allowed to go to the interval before operative intervention was under- 
taken. At operation it was also debated whether these patients should 
be drained abdominally. A number of lives were needlessly sacrificed 
by the less conservative surgeons who, without selection, routinely per- 
foiuned operations on acute pus tubes or even acute salpingitis. 

The treatment of cystocele, rectocele, and prolapse was likewise in a 
very unsatisfactory state. Particularly the older group of operators 
was satisfied to resect the anterior and posterior mucosa for cystocele 
and rectocele and suture the superficial defects they had created, with- 
out regard for the underlying fascial and muscular structures. Pro- 
lapse was almost universally treated b 5 '- ventrofixation in addition to 
vaginal plastic, although some operators utilized the round ligaments 
with the hope of giving additional support bj’- placing the uterus in ante- 
flexion. The results with rectocele were miicli better than with cystocele. 
It was still the custom to perform multiple operations such as nephropexy 
with appendectomy (through the same incision), anterior and posterior 
colporrhaphy and ventrofixation at the same session on patients suffering 
from enteroptosis. 

Although the technique of transabdominal operation was in the 
formative stage, many operators, in fact more than today, had developed 
great sldll in the vaginal approach. This was due to the fact that until 
improvements in aseptic technique had rendered transabdominal section 
less dangerous, the mortality by the vaginal route was far smallei. 
Vaginal hysterectomy including removal of large fibroids by morcella- 
tion was frequentlj^ resorted, to. Ovarian cysts and inflamed adnexa, 
as well as ectopic gestations, were successfully removed from below. 
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hysterectomy, interposition of the uterus, and various abdominal or 
vaginal fixations. The use of the Manchester operation was still limited 
mainly to the English school. 

In the interim, the gynecologic armamentarium as well as that of 
the rest of the profession had been greatly enriched by many new dis- 
coveries. I mention only a few: The Wassermann reaction enabled ns 
to diagnose sj'philis even in its latent stages. Blood transfusion, both 
by the direct and indirect method, robbed ruptured tubal pregnancy 
of much of its dangers. The discovery and the use of x-ray and of 
radium proved a boon in the treatment of menorrhagia, of certain 
uterine fibroids, and of carcinoma of the cervix. A real renaissance of 
physiotherapy developed, applicable in gynecology to the treatment of 
chronic adnexal diseases. Endocrinology, which later on was to grow 
and spread with the rapidity of a weed, was still a modest bud just 
poking its head above ground and yet attracting the interest of those 
in search of the new and promising. Over-optimists were already re- 
cording wonder cures with “endocrine products,” since proved to he 
inert and now relegated to oblivion. 

World-wide movements for promoting and popularizing the practice 
of contraception, antenatal care, recognition of early cancer were de- 
veloping and helped to educate the laity. With all due modesty, we 
may state that the gjmecologist continued to stay in the van of prog- 
ress, fully utilizing the nova available. 

A survey of the present must lack perspective and, therefore, proves 
difficult, and in the light of tomorrow, perhaps misleading. 

The trend during this last decade, at least for the intellectually honest 
and best informed, is largely away from operative measures. This ap- 
plies, for example, to the treatment of carcinoma of the cervix in which 
radiation therapy by means of x-ray and radium has displaced surgery 
except in the hands of a feiv. Carcinoma of the corpus uteri, however, 
is still treated mainl3>- by hysterectomy. In the treatments of fibroids 
of the uterus, the indications between the choice of operation or radio- 
therapy have become clear-cut and ivell defined, based largely upon the 
findings during preliminary exploratory curettage. 

A great improvement has taken place in the early cure of gonorrheal 
diseases and some of the more newdy classified venereal infections such 
as Ijnmphogranuloma and granuloma venereum. Complete cure of 
gonorrhea in its earliest stages, before it has reached the tubes and 
peritoneum, can be obtained by hyperthermia. By means of chemo- 
therapy with sulfanilamide and its congeners, not only gonorrheal but 
also streptococcal infection has been arrested and cured in both the early 
and later stages of the disease. In consequence, the well-ti’ained gyne- 
cologist limits operation to chronic recurrent adnexal inflammations. 

For the cure of prolapse, the English Manchester (Donald, or mis- 
named Pothergill) operation has made major strides in the United 
States and promises to displace other techniques in the near future. 

Mechanical (tubal) sterility can now be recognized or excluded by 
means of Eubin’s insufflation test, and the location of atresias or strie- 
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In passing, 1 should mention that the question as to whether a rup- 
tured ectopic pregnancy should be operated upon in the tragic stage 
was as yet an open one. This was largely due to our inability to 
restore exsanguinated patients by means of blood transfusion, the sole 
available remedies consisting of intravenous normal saline solution, ex- 
aggerated Trendelenburg position, bandaging of the extremities, and 
sedation for shock. 

The treatment for sterility and dysmenorrhea was on the whole purely 
mechanical. Opening of the cervical canal by the Pozzi procedure and 
straightening of the canal by means of the Dudley operation were the 
rage. No means of recognizing tubal obstruction were available except 
by opening the abdomen. The stem pessar}!- was freely employed for 
the relief of dysmenorrhea, sometimes folloived by severe pelvic infec- 
tions. A few pioneers experimented with Fliess’s method of cautei’izing 
the nasal mucosa to relieve dysmenorrhea. 

In the same year, 1900, A. W. Johnstone, apparently unchallenged, 
spoke as follows at a meeting of the American Gynecological Society : 
“There is not one iota of proof that the ovary has any other function 
than the manufacture of eggs. ’ ’ Eleven years later, such authorities as 
J. M. Baldy and J. Monro Kerr, still voiced somewhat similar senti- 
ments. 


In the second decade of the twentieth century, a great change in view- 
point is noted. Purely mechanistic concepts were in part replaced by 
greater reliance on a foundation of pathology. A number of voices 
were raised modestly in the wilderness in favor of a more phj'^siologic 
point of view. This evidently was sensed by Dr. Robert L. Dickinson 
when he delivered his presidential address before the American Gyneco- 
logical Society in 1920. He referred to the gynecologist as follows: 
‘Surgery we have promoted. But if we be just surgeons, by surgeons 
we may be displaced.” The gynecologist need not blush for the ad- 
vances that he has inaugurated before and since 1920; these advances 
are of the utmost importance in every branch of medicine. 

In the intervening twenty years betiveen 1900 and 1920, technical 
procedures were standardized. The well-trained gynecologist the world 
over performed supravaginal hysterectomy for fibroids, radical hysterec- 
tomy for carcinoma of the cervix, removal of ovarian neoplasm, salpin- 
petomy or salpingo-oophorectomy for ectopic gestation, as wmll as other 
mtra-abdominal operations in almost identical fashion. There remained 
few if any who still advised operation for adnexal diseases in the acute 
stage. 


During the search for improvement in the relief of cystocele, recto- 
cele, and prolapse, intensive study of pelvic anatomy had progressed. 
Two schools of thought resulted; The one relied mainly on muscular 
support (the levators and the perineal muscles) ; the other concluded 
that the fascial and connective tissue strands (base of the parametria, 
pubocervical tissues) gave the main support. In consequence of these 
•matomic researches, the operations practiced for prolapse included su- 
tures of the levator plates, shortening of tlie parametria, vaginal 



AN EVALUATION OP THE TEEATMENT OP UTERINE 

CANCER 


William P. Hkaly, M.D., New York, N. Y. 


I N REVIEWING the developments in the field of uterine cancer in 
recent years, they would seem to fall in two major groups: one 
dealing with diagnosis, the other with treatment. 

Cullen in 1909 in the preface to his splendid work on Cancer of the 
Uterus said: “The number of cases of cancer of the genital tract com- 
ing too late for operation is so appalling that the surgeon is ever 
seeking to devise ways and means by which the dread malady may 
be more generally detected at the earliest possible moment — at a time 
when complete removal of the malignant tissue is still possible.” 

Only in recent years, one might say since the establishment of the 
American Society for Cancer Control, has any well-organized and 
continued effort been made to reach the lay public and to impress 
it with the character of such symptoms as may indicate the presence 
of cancer and the urgent need of prompt medical examination in order 
that the disease may be detected if present. Despite opposition to 
these publicity campaigns from within and without the medical pro- 
fession, largely based on the assumption that much “cancerphohia” 
would be established and little good accomplished, the work has gone 
on and the American Society for Cancer Control now is acknowledged 
as a vital force of great value in its chosen field. 

As a result of this publicity a large part of the public has become 
cancer conscious, and it has been comparatively easy to educate its 
members to the value of periodic medical examinations at intervals 


of a year or less. 

Equally as important to the patient and the gynecologist has been 
the need of educating the medical practitioner in the essentials of a 
thorough investigation of the patient’s symptoms, including, when pos- 


sible, inspection, palpation, instrumentation and last but not least 
removal of a portion of any suspected lesion for microscopic study. 

One Avould be rash indeed to state that either the public or the 
medical profession is fully alive to its responsibilities in this regard. 
Nevertheless one is inclined to believe that “early diagnosis,” the 


first of the essentials in a proper approach to the cure of a patient 
with uterine cancer, is now better understood and more quickly and 


logically sought, especially by the general practitioner. 

In an effort to help solve the cancer problem, seAmral institutions 
dealing exclusively with cancer have been established in this country 
and, equally as significant, so-called “tumor groups” made up of ^ 
small cross section of the visiting staff have been formed in many 


hospitals to further the study of cancer. 

Moreover recently the federal government has entered the fielci, 
established an Advisory Cancer Council, and funds have been as- 
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tures determined by nterosalpingograpliy with harmless water-soluble 
and readily absorbed radio-opaque media. 

The preoperative diagnosis of functionally active ovarian tumors is 
now feasible based on their clinical symptoms or the biologic changes 
they produce. These growths include arrhenoblastoma, granulosa, and 
theca cell tumors, all of the ovary, as wmll as ehorionepithelioma, wher- 
ever it may originate or metastasize. 

Endocrinology has become an important discipline of medical science. 
In the development of this branch of medicine, gynecologists have taken 
a prominent part. It is noAv accepted that functional diseases of the 
female may originate not only in the ovarj^ but also in the pituitary, 
adrenal, or thyroid glands. Our point of view concerning the signifi- 
cance, importance, and treatment of functional amenorrhea, bleeding, 
sterility, and dysmenorrhea has been entirely revised, but doubtless will 
undergo much further revision before stabilization is arrived at. In 
bleeding, for example, the uterine mucosa is regarded merely as a 
labile and changeable indicator of ovarian and other endocrine activity. 
Much advance can he recorded in the recognition of underlying causes 
which produce these functional disturbances. 

Treatment is in a most chaotic stage ; this, in spite of the fact that 
pure crystalline estrogens, progestational products, and androgens are 
now available, supplemented by a host of similarly acting synthetic 
products. The gonadotropic substances remain in an impure state and 
are as yet of little practical value. Striking results in the treatment 
of the menopause have been obtained. The huge and cumbersome liter- 
ature, particularly that of purely clinical nature, which has been ac- 
cumulating rapidly, Avill doubtless eventually be forgotten. 

The advances of the last twenty years have been aided by a tendency 
toward accuracy and control, as shovm by reliance on investigative 
machinery, by the employment of rigid statistical methods, bj^ the de- 
velopment, with the aid of physiologists and biochemists, of standardiza- 
tion of bio-assaj^ and chemical assays. The employment of primates, 
particularly the higher monkeys, in some researches, has made applica- 
tion of the results obtained more readily transferable to the human 
being. 

What advances the future has in store, I would not venture to predict. 
That gynecology and the other branches of medicine steadily will 
progress seems assured. 
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Bonney reports that the regional lymph nodes were carcinomatous 
in 42 per cent of his operable cases, and he states that about one in 
five of such cases survived five years and that the operative risk in 
these cases was 20 per cent as against only 10 per cent where there 
was no regional lymph gland involvement. 

Bonney ’s paper read before the American Gynecological Society in 
1935, in which he gave a critical review of his experience with the 
Wertheim operation covering a period of twenty-eight years from 
1907 to 1935, may be regarded as representing the best that can be 
obtained by modern surgical methods associated with a high degree 
of surgical skill. 

It is significant that over a period of 28 years this distinguished 
surgeon of high repute had performed the radical operation only 
483 times. He states that on the average his operability percentage 
was 63, in other words 37 per cent of his cases required some other 
form of treatment than surgical. His total five-year operative salvage 
of all eases seen was 24.6 per cent. 

In 1898, about the time that Hies, Clark, Wertheim and others were 
devising more and more radical operative procedures, the Curies 
announced in Paris their discovery of radium. This event regarded 
at the time as of outstanding scientific importance, ultimately became 
of the utmost significance in the world of medicine. Three years earlier 
the roentgen ray had been discovered. 

Both radium and roentgen rays were promptly and enthusiastically 
subjected to rigid scientific study and experiment. In a short time 
as Burnam says “the relationshiji between the artificially produced 
roentgen rays and the spontaneously emitted radium rays, suspected 
from the beginning, had been adequately proved.” 

Many chemical and biologic investigations, especially those dealing 
with the effects of the new rays on living matter were soon published. 
Outstanding among these investigators was Dominici, whose studies 
of the histologic changes observed after irradiation in normal and 
neoplastic tissues established a solid groundwork for the views held 
today. He concluded according to Burnam “that the tolerance to 
rays was definitely associated and proportional to the approach to 
complete adult and highly differentiated states, and that the more 
undifferentiated and embryonic the tissues were, the less their capacity 
to tolerate radiation and, conversely, the greater their sensitivity to 
injury.” 

By 1909 radium was in use clinically for the treatment of many 
neoplastic conditions, including uterine and cervical cancers. Its 
palliative effects in controlling hemorrhage, discharge, and pain were 
fully recognized. However, with the exception of a small amount of 
radium in the possession of Dr. Robert Abbe, a New York surgeon, 
thex-e was little or none available for clinical use in this countiy. 

It was particularly fitting therefore that the pioneer in exploiting 
the clinical application of radium rays in the treatment of human 
cancer in America should be one of its outstanding teachers, and 
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signed for clinical and researcli fellowships. All this indicates an 
awakening of a substantial and constructive nature to the require- 
ments of the problem and is most encouraging. 

The almost utter hopelessness of the surgical prognosis in cancer 
of the uterine cervix at the opening of the present century may be 
judged by Cullen’s statistics of patients under observation and treat- 
ment at the Johns Hopkins Hospital from 1893 to 1899 inclusive. He 
reports a total of 141 patients, in 73 of whom the disease was regarded 
as operable, and an attempt at surgical cure was made. Four of these 
patients survived five or more years, a cure rate of 5.5 per cent. In 
the remaining 68, only curettage was done, and the duration of life 
thereafter must have been brief. Thus there was in this series of 
141 cases of cancer of the cervix a total five-year salvage by surgical 
methods of 1.6 per cent. 

In 1900 and 1901 Wertheim published his papers describing a rad- 
ical type of abdominal hysterectomy for the operable eases of cervical 
uterine cancer. These papers created at the time a great deal of 
discussion and were more or less enthusiastically received. A most 
important feature of his operation lay in a wide excision of the 
parametrium. Wertheim also emphasized the frequency of involve- 
ment of the pelvic lymph nodes by metastatic cancer as he found 
them in about one-third of his operable cases. It soon became evi- 
dent that the radical abdominal hysterectomy of Wertheim extended 
the field of operability in cancer of the cervix. In its essential 
features it consisted of a wide excision of the parametria, a low ampu- 
tation of the vagina and removal of the pelvic lymph nodes. In the 
removal of the parametria, the ureters were laid bare, and often 
either accidentally injured or their circulation interfered with so 
that necrosis and leakage subsequently occurred. 

Wertheim ’s percentage of three-year cures and later on, five-year 
cures, obtained by his procedure were so much better than any pre- 
viously obtained by surgical methods that there was prompt recogni- 
tion of the merits of the procedure, and it was widely taken up by 
gynecologists. 

Prom the first it was realized that great surgical skill was required 
to perform properly the operation. Gynecologists soon discovered 
that there were not enough operable cases to permit more than a 
few of them to develop a satisfactory surgical technique. The mor- 
tality associated with the operation was unduly high. Wertheim 
was said to have had a 30 per cent mortality in his first 100 operations, 
and Bonney, a more modern and highly efficient technician, reports 
a 20 per cent mortalitj' in his first 100 cases. The question soon 
arose as to whether removal of the pelvic lymphatics held out mucli 
additional hope of permanent cure. 

Wertheim in his early reports stated that the disease had recurred 
m all cases in which he found the ljunph nodes involved at the time 
of operation, therefore he regarded tlieir removal as of prognostic 
value only. 
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2. End results or percentage of cures in favorable cases are su- 
perior to those obtained by operation. 

3. Primary mortality under radiation should not exceed 1 per cent 
for all types of cases, whereas primary surgical mortality is from 
10 per cent to 20 per cent in the favorable cases, treated by the 
Wertheim operation. 

4. Not over 25 per cent of the cases of cervical cancer can be re- 
garded as favorable for surgical intervention. This makes it difficult 
for more than a very few surgeons to attain the operative skill neces- 
sary to perform successfully the radical operation, but unfortunately 
not all of the favorable cases could reach such surgeons. 

5. In the past twenty-five years, the teaching and training of 
radiologists has progressed with unparalleled speed so that there 
are special societies with large membership rolls, sections of the state 
and national societies, a radiologic examining board and also a College 
of Radiology. 

6. As a result radiologists competent to treat the early or favorable 
as well as the advanced or hopeless ease of cervieal cancer are to be 
found in almost every community. It may not be amiss at this point 
to quote from the closing remarks of Mr. Bonney in the discussion 
of his paper referred to above; “One cannot look into the future, 
but I think it is quite possible that we shall one day see the end of 
surgery as a treatment of carcinoma of the cervix.” 

Carcinoma of the uterine body likewise has presented a fertile field 
for radiation therapy. In the beginning there was considerable op- 
position to its use as it was felt that surgical procedures were in 
themselves adequate to care for the disease, and besides there was a 
strong feeling supported by many investigators that adenocarcinoma 
was not a radiosensitive tumor. ITowever, since carcinoma of the 
uterine body is a post-menopausal disease, many of the patients were 
old or feeble, therefore poor risks for major surgery, and other pa- 
tients declined operation. Radium alone or combined with roentgen 
ray was the only form of therapy available for such cases and in many 
instances was used. As a result, considerable evidence gradually ac- 
cumulated to indicate that radiation methods could establish in car- 
cinoma of the corpus not only palliation of symptoms but permanent 
cure of the cancer. 

Even more significant was the information obtained by studying 
the histologic structure of the tumors and comparing this with the 
response to the rays. As in carcinoma of the cervix, it was found 
that certain types were more sensitive and others more resistant. The 
less differentiated and more malignant the cell structure the more 
radiation sensitive the tumor often seemed. 

Critical studies of series of cases of cancer of the corpus treated 
by radiation and surgery seemed to indicate that there are two major 
histologic groups, one of rather low malignant quality known as 
adenoma malignum in which panhysterectomy by the vaginal or ab- 
dominal route may be expected to establish a permanent cure. The 
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gynecologists, Dr. Howard A. Kelly, a distinguished surgeon and 
technician. Professor of Gynecology at the Johns Hopkins Medical 
School. 

As more and more experience was gained by clinicians throughout 
the world in radiation therapy, it became evident that the old con- 
ception of cancer as a single disease must be changed. It soon was 
realized that cancers grossly similar and, apparently identical, often 
behaved quite differently under irradiation. These observations led 
to an appreciation of Dominici’s earlier histologic studies and a 
realization that a new classification of cancers could be made based 
largely on their response to radium or roentgen rays. In other words, 
some cancers located in certain pai'ts of the body or possessing a 
certain tyiie of histologic structure might be radiosensitive and there- 
by would tend to disappear more or less completely and permanently 
under irradiation. Cancers which failed to show much response to 
radiation were designated radioresistant. 

Gynecologists Avere among the first to use radium for the treatment 
of internal cancer, especiallj’- cancer of the cervix, as so many of the 
patients were in an advanced stage of disease Avhen first seen, and 
even a radical Wertheim operation seemed inadvisable. Soon it was 
recognized that cancers of the cervix responded quite Avell to radi- 
ation therajiy and on the Avhole must be regarded as radiation sensi- 
tive. 

In the meantime Broders and others published classifications of 
epidermoid carcinoma in which the cases were divided into three 
grades, depending upon variations in histologic structure. The de- 
gree of histologic malignancy in these tumors was loivest in Grade I 
and highest in Grade III. Studies began to appear from radiation 
Iherapisls, indicating that the radiation sensitivity of the epidermoid 
tumors, and especially the cervical carcinomas, was lowest in the 
fully differentiated Grade I cancel’s and highest in the most malignant 
or Grade III varieties, so that radiation therapists Avere able to ob- 
tain equally as good end results in the treatment of their eases re- 
gardless of the histologic grade of malignancy; Avhereas .studies of 
large series of patients treated by operation alone, in such outstand- 
ing institutions as Johns Ilojikins Hos]ntal and the Mayo Clinic, in- 
dicated that those patients Avith cervical cancers in Grade II and 
Grade III seldom surviA'e fiA’e years. 

It is quite evident that the entire picture of carcinoma of the 
cervix histologically, clinically, and therapeutically, as Ave under- 
stand it today, has been ci-eated by the discovery of radium and 
the subsequent develo])ments in the field of radiotherapy. An indi- 
A'idual surgeon here or there inaA* still adhere to surgical measures, 
but throughout the Avorld and e.specially in all large teaching centers 
Avhere modern methods of radiation therapy are aA-ailable they have 
displaced .surgery in the treatment of carcinoma of the cervix. The 
reasons are obA'ious: 

1. Kadiation methods arc apidicablo to all cases. 
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T he last twenty years have been marked by notable advances in 
our knowledge of puerperal infections. These have resulted in a 
better understanding of the underljdng factors leading to infection, of 
the behavior of the infecting organisms, and of methods of treatment. 
Already this added knowledge has led to the practical result of loAver- 
ing both the incidence and the ease mortality of the disease. 

TAventy years ago it AA’^as recognized that the aerobic hemolytic strep- 
tococcus AA^as only one of the organisms Avhich might cause puerperal 
infection, that other organisms AA'ere resjjonsible for many cases, and 
that among these the anaerobic streptococcus played an important role. 
It is during this period, liOAveA^er, that the tAAm types of infection haA'^e 
been clearly defined and differentiated. 

It is forty-fiA'^e years since Kroenig first described a case of puerperal 
infection from which he recovered an anaerobic streptococcus. In 1910 
Schottmiiller described similar cases and named the organism Strep- 
tococcus putridus. In 1921 Curtis found these organisms in certain 
cases of pyosalpinx. Then came a series of observations of SeliAvarz 
and Dieckmann, and l^y liarris and BroAvn in this country, and later 
by Colebrook in England, confirming the part played by the anaerobic 
streptococcus in puerperal infection. Schottmuller had already de- 
scribed the characteristic clinical picture : IiTegular fever, fetid lochia, 
thrombophlebitis, not infrequently positive blood culture, occasionally 
lung abscess. As anaerobic cultures liaA'^e become a routine in the in- 
A’’estigation of cases of fever in the puerperium, it has become eAudent 
that a majority of these eases are due to the anaerobic organism. 
Studies shoAv that this type of infection is most likely to supervene 
in patients AAdiose tissues had been much traumatized by the delwery, 
Avho haA'^e lost much blood, AAdio are shocked, or AAdio liaA’^e had ruptured 
membranes a long time prior to delwery. It is noAv knoAvn that the 
infection is practically alAA'ays an endogenous one, that the organisms 
exist in the Amgina preAuous to deliA'^ery, that they are ordinarily in- 
nocuous to the individual, and that it is only under the conditions above 
mentioned that they are liable to lose their saprophytic character and 
become pathogenic. 

These facts haA^e gwen us a definite scheme of prophylaxis, viz., the 
aAmidanee in eA^eiy AAmy possible of the long labor, of the traumatization 
of tissue by forceful Amginal delwery, of excesswe blood loss, and, if 
this is unaAmidable, its immediate treatment by blood transfusion. 
Delay in the performance of cesarean section after labor has begun or 
the membranes haAm ruptured predisposes to this type of infection. 

The role of vaginal antiseptics during labor is still a matter of doubt. 
There are those AA'ho believe that they maj'- be effectwe but the majority 
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other of higher malignant histologic character in which hysterectomy 
gives poorer end results than when radiation alone is used or radiation 
followed by hysterectomy. 

It would appear therefore that the discovery of radium in 1898 by 
the Curies has changed for the better the entire therapeutic picture 
in uterine cancer and has to a large extent displaced or superseded 
surgical measures in the treatment of cancer of the cervix. 

This situation has compelled gynecologists to acquire a knowledge 
of radiation and radiation methods as applied to the treatment of 
uterine cancer. As a result many gynecologic clinics have assigned 
one or more members of their staff to the care of the malignant tumor 
cases, and these individuals have taken special courses and undergone 
.special training for this purpose. It is highly desirable that all jia- 
tients suffering from uterine cancer, either of the corpus or cervix, 
should remain under the supervision of the gynecologist throughout 
their course of radiation therapy, since the complications that may 
occur almost invariably require surgical attention. In other words, 
the gynecologist should always assume full responsibility for his 
patients’ care and carry out the radiation therapy if he is, by training, 
competent to do so. If not he should work in close cooperation with 
an expert radiologist. 
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to the Laneefield classification clinicians were puzzled by the fact that 
in about 3 per cent of women a hemolytic streptococcus could be re- 
covered from the vagina or cervix in the later part of pregnancy and 
in labor, and that practically none of those women ever exhibited symp- 
toms of infection in the puerperium. It was thought that these women 
had acquired an immunity to their own organisms. In the last five 
years investigation of these vaginal streptococci, by the Laneefield and 
other techniques, has shown that these organisms do not belong to 
Group A and are, therefore, really nonpathogenic for all human beings. 
Since typing of these vaginal streptococci has been systematically done 
in our Service, not a single Group A organism has been found. It must, 
therefore, be concluded that in the vast majority of cases of strepto- 
coccal infection the organism is introduced from without. Since the 
streptococcus responsible for puerpei’al infection is the same organism 
that causes other varieties of disease such as tonsillitis, otitis media, 
pneumonia, erysipelas, scarlet fcA'^er, etc., it is evident that the partu- 
rient and puerperal woman may be infected bj’' contact, either direct 
or indirect, with such eases. That the infection is usually carried indi- 
rectly through “carriers” has been definitely proved. These carriers 
may or may not have been in contact with infected patients, usually 
they haAm not. The organism is most commonly present in their 
mouths, throats, or noses, and is, apparently, harmless to the individual. 
As in the case of the Amginal streptococcus, that found in the throat 
may be other than Group A and, therefore, harmless. Of 103 students 
examined during the past year, 17 proved to have streptococci in the 
throat or nose but only one of these AAms in Group A. Of 242 nurses 
examined, 30 shoAA'ed hemolytic streptococci and only 3 of these be- 
longed to Group A. 

One of the first to call attention to the importance of the carrier was 
Meleney, Avho in 1926 showed that a series of streptococcal infections 
in surgical Avards Avas traceable to certain streptococcal carriers in the 
operating room. 

Tavo years later, in the Sloane epidemic of 1927, he proA’^ed that 
organisms of infected patients Avere serologically identical Avith those 
recoA'-ered fi’om the nose and throat of certain indmduals of the nurs- 
ing and medical staffs. Since then a mass of eAudence has accumu- 
lated, definitely establishing this relationship betAveen carrier and pa- 
tient. One of the most notable obseiwations AA-^as that conducted by 
Kinloch, Smith, and Stephen in Aberdeen. This knoA\dedge has made 
possible a most important prophylaxis against this type of infection, 
namely, the exclusion from contact Avith parturient or puerperal Avomen 
of all such carriers. The detection of these carriers inAmlA’^es regular 
periodic cultures of the nose and throat of each attendant and the 
exclusion of indiAdduals AA^ho proAm to be positwe. As an additional 
safeguard, the complete masking of the nose and throat of doctors, 
nurses, and attendants on the parturient and puerperal patient is essen- 
tial. This technique is noAv carried out in CA’^ery AA'^ell-conducted clinic 
in the country and must be responsible for a diminution in the inci- 
dence of infection. 
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of those who have investigated the matter are frankly skeptical. In- 
deed Colebrook has gone so far as to state that after the use of vaginal 
antiseptics the vaginal flora is actually increased. 

So far no specific drug has been found which will act on this organ- 
ism as does sulphanilamide on the hemolytic streptococcus, but the 
progress made in the discovery of variants of sulphanilamide which 
are effective against other organisms holds out hope that one may yet 
be found which is more or less specific against these anaerobes. 

It is now established beyond a doubt that the anaerobic streptococcus 
is the most frequent organism present in cases of septic incomplete 
abortion. This has led to a modification in the treatment of these 
cases in the last few years. Twenty years ago most of us advocated 
and practiced ultraeonseiwatism in the treatment of these cases, recog- 
nizing excessive hemorrhage as practically the only indication for the 
emptying of the uterus in the presence of fever. Today a large number 
of clinics are earrjdng out prompt evacuation of the putrid uterine 
contents as soon as culture has demonstrated the absence of a hemolytic 
streptococcus. The result has been a great curtailment in the duration 
of the fever and a marked shortening of the time of hospitalization of 
the patients, with no added mortality. 

Our knowledge of the aerobic hemolytic streptococcus has been 
enormously extended in the last twenty years. This type of infection 
was the first definitely established on a scientific basis. It may be 
recalled that micro-organisms were first demonstrated in the lochia of 
infected women by Meyerhofer in 1863, and in the blood of infected 
women by Coze and Feltz in 1869. They described the organism as a 
coccus occurring in chains. Ten years later Pasteur Avith his collabo- 
rators cultivated these organisms and definitely determined that they 
were the cause of the infection. For many years thereafter it was 
thought that this streptococcus was the sole cause of puerperal infec- 
tion and that it Avas a specific organism Avith no Amriants. OAmr thirty 
years ago bacteriologists began to recognize that the aerobic strepto- 
coccus could be dhdded into a series of groups. One of the most im- 
portant of these subdivisions Avas that Avhich differentiated between 
the hemolytic and the nonhemolytic organism. It Avas at the same time 
proved that the hemolytic organism Avas the more Adrulent of the two. 
For many years thereafter there Avas no differentiation of the hemolytic 
organisms; all were regarded as pathogenic in the human subject. 
Then came the Avork of Lancefield and others, avIio shoAved that the 
hemolytic organisms could be differentiated into several groups which 
were named A, B, C, D, etc. All of these strains may he recovered 
from the human subject but only those belonging to Glroup A cause 
serious infection. This hemoljdic streptococcus Group A is noAv recog- 
nized as the organism responsible for a great variety of diseases in- 
cluding puerperal sepsis. It is the organism responsible for the great 
epidemics of the past, and for the sporadic cases and minor epidemics 
which still occur today. 

Infection with the Group A beta hemolytic streptococcus is prac- 
tically always exogenous in origin in contrast to infection Avith the 
anaerobic streptococcus which is practically alAvays endogenous. Prior 



588 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


it is a standard method of treatment for all types of puerperal infection 
and is nsed from the onset of the disease. There can he no donbt as to 
its beneficial results when so employed. 

To sum up we may say that in the last twenty years definite advance 
has been made along the following lines : 

1. Eeeognition of the part played by the anaerobes in puerperal 
and postabortal infection. 

2. Proof that these anaerobic infections are endogenous in origin. 

3. Proof that such infections are predisposed to by shock, hemorrhage, 
prolonged labor, and traumatization of tissue. 

4. Kealization that the removal of dead and decomposing material 
resulting from this type of infection can, in most instances, be effected 
with no risk, and usuallj'- with great benefit to the patient. 

5. Identification of different groups of the beta hemoljdic strepto- 
coccus and proof that only Group A is virulent in the human subject. 

6. Establishment of the fact that infection with this organism is prac- 
tically always exogenous. 

7. Proof that these organisms are usually conveyed to the patient 
by a carrier who harbors them in mouth, nose, or throat. 

8. Demonstration of the fact that the risk of infecting patients is prac- 
tically annulled by periodic nose and throat culture of all the members 
of the obstetric staff and elimination of those who are carriers, and by 
the complete masking of the nose and mouth of all those who are at- 
tendant upon the parturient and puerperal woman. 

9. Demonstration of the persistence of the organisms in the environ- 
ment of an infected individual even for long periods after her removal 
therefrom. 

10. A recognition of the necessity for most complete isolation of all 
such infected indhdduals and for proper provision for this in every 
maternity service. 

11. The discovery of the beneficial effects of sulphanilamide and its 
derivatives in streptococcal, gonococcal, and Bacillus coli infections. 
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In the Sloane epidemic of 1927, the noses and throats of the carriers 
were the only sites in the eiiYironment of the infected patient from 
which organisms were recovered. It was, therefore, concluded that the 
organism would not survive for any length of time outside the human 
body. 

Some years later, however, Dr. Elizabeth White, working with Cole- 
brook at Queen Charlotte’s Hospital in London, recovered the organ- 
isms from the dust of rooms occupied by infected individuals, and this 
even after a considerable period of time had elapsed since the patient 
was removed from the room. Her findings have been confirmed. This 
fact has re-emphasized the great importance of complete isolation of 
infected individuals and of thorough disinfection of the rooms which 
they have occupied and also of the contents of the rooms. It has re- 
emphasized the necessity for a separate and distinct isolation unit in 
cveiy maternity service; the danger to obstetric patients if the 5 ’- are 
delivered in a room where general surgical work is done, and the 
danger to which the puerperal patient may he exposed if she con- 
valesces in a ward or room in the immediate vicinity of infected 
individuals. 

The detection of a single case of hemolytic streptococcal infection 
now calls for immediate and complete isolation of that individual and 
a thorough baeteriologie examination of everyone who may have come 
in contact with her. If such precautions are taken, no epidemic of 
any major character should he possible in the future. Our ovui ex- 
perience is that hemolytic streptococcal puerperal infection is a rarity 
today, and we cannot but believe that the lowered incidence, as com- 
pared with twenty years ago, is, at least partly, due to these simple 
precautions. 

Along with these advances in prophylaxis has come a most notable 
addition to the treatment of the disease. It is just five years since 
prontosil was demonstrated to have a notable effect in experimental, 
hemolytic streptococcal infections in mice. This observation was made 
by Domagk, in Germany. One of the first to follow up this observation 
in clinical work was Colehrook in London. He administered prontosil 
to patients with hemolytic streptococcal infection with startlingly bene- 
ficial results. Since then it has been demonstrated that sulphanilamide, 
a derivative of the original prontosil, has a profound effect on all types 
of hemoljdic streptococcal infections, of which puerperal infection is 
just one. As with all new remedies its use has been rather indis- 
criminate. The rational mode of employment would seem to be to 
administer it to every patient with definite evidence of puerperal 
infection, to take cultures immediately and only continue the drug if a 
hemoljdie staphylococcus, Bacillus coli, or gonococcus is found to be 
present. In eases of a staphylococcus infection sulphathiazole has been 
found to be effective. The advances made in chemotherapy for infections 
have been so spectacular in the past five years that there appears to be 
ground for hope that still further progress Avill be made in the im- 
mediate future. In connection Avith therapy, mention must be made of 
blood transfusion. TAventy years ago blood transfusion Avas still re- 
garded as something to resort to only Avhen all else had failed. Today 
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willing to testify. Education on this point is a vital necessity in the 
campaign against cancer of the uterus, a campaign in which every 
practitioner can play a part. 

So far, I have said nothing as to the most characteristic of all meno- 
pausal symptoms, and, in fact, the only ones whose menopausal genesis 
will be conceded by all. I refer to the vasomotor group of symptoms, 
embracing the typical hot flushes which characteristically involve the 
head, neck, and the upper part of the thorax; the less frequent hot 
flushes which may involve the whole body; and the frequent sweats, 
which usually, but not always, are associated with the flushes, which 
they not infrequently immediately folloAv. This group of symptoms is 
deflnitely objective. The flushes, for example, can be seen and counted. 
They are definitely due to the hormone changes which characterize the 
menopause, although even these symptoms are influenced to some ex- 
tent by emotional and psychic factors, through the link-up between the 
endocrines and the higher centers. 

On the Avhole, howcA'^er, these Amsomotor symptoms offer the best 
criterion as to the seAmrity of the climacteric and as to the efficacy or 
ineffieaey of therapeutic measures. For the average practitioner, they 
Avill serve as a more readily available guide to therapy than the study 
of vaginal smears, useful though the latter may be to those taking 
the trouble to familiarize themselves Avith the comparatively simple 
technique. 

So much stress has been placed by some upon the control of therapy 
by vaginal smears that the aA'^erage practitioner is likely to believe that 
this procedure is essential to the intelligent management of the meno- 
pause, which I do not believe to be the case. It should be remembered, 
also, that there is no essential parallelism between the character of 
the Amginal smear and the degree of relief afforded by estrogenic 
therapy. For example, the symptoms are not infrequently relieA’'ed 
Avhen there is little or no change in the smear. 

Aside from the vasomotor phenomena, there is little doubt that the 
endocrine readjustment of the menopause may in some eases be the 
direct cause of such symptoms as headache, A^ertigo, and nervous in- 
stability. More often, however, the latter Avould seem to be of sec- 
ondary nature. If, for example, a woman approaches the menopausal 
era AAdth apprehensiA’^eness, and if she begins to experience vasomotor 
S3’'mptoms Avhieh often disturb her rest at night, AA^^hat is more natural 
than that she should become irritable and depressed, and develop head- 
ache and other symptoms, just as she Avould Avith any functional nei’A’-- 
ous disturbance. When the headaches are definitely periodic, occurring 
just before or during a menstrual period if the Avoman is still men- 
struating, or at approximatelj’- four-Aveek inteiwals, if the periods 
are skipped or have ceased entirely, the evidence for an endocrine 
(pituitarj'^) origin is much stronger, and headaches of this sort are 
almost ahvaj'S amenable to adequate estrogenic therap 3 ^ 

The immediate cause of the menopause is a cessation of oAmrian func- 
tion. This statement can be made Avdthout equivocation noAV, although 
at one time it Avas thought possible that the explanation might lie in 
the fact that the cessation of OA'arian function might be merely sec- 



THE MANAGEMENT OP THE MENOPAUSE 
Emil Novak, M.D., Baltimore, Md, 

W B HAVE learned much within the past generation as to the 
physiology, and especially the endocrinology, of the reproductive 
cycle, and this new knowledge has given us a better understanding 
of the nature and significance of menstruation and the various men- 
strual disorders, including also the menopause. Inevitablj'’, though 
sloAvly, a smattering of this newer viewpoint has seeiied through to 
the laity, so that the folklore concepts of a former day are less gen- 
erally prevalent than they once were. To saj'- that they have been dis- 
sipated would be glaringly incorrect, as every practicing physician 
knows. For example, there are still many women, not always of the 
ignoi’ant group, who believe that the “change of life” entails a pro- 
found change in their life activities, and that the woman must at this 
dreaded epoch run the gauntlet of certain grim specters, such as mental 
breakdown, cancer, and the loss of sex attractiveness to her husband. 

Even women who arc better informed are wont to ascribe almost any 
subjective sjmiptom which occurs after the age of forty to the on- 
coming menopause, and it cannot be fairly denied that some of our 
o^vn profession innocently foster such wrong ideas by too ready acquies- 
cence in such explanations. Too often it is an easy way out in the 
management of troublesome headaches, vertigo, nervous instability, 
anxiety neuroses of one sort or another, and many other symptoms 
which may have no relation whatsoever to the menopause. The woman 
who begins at the age of forty to excuse her vagaries on the “change 
of life” basis may not cease to menstruate until the age of fifty, this 
constituting a fairly effective refutation of her hypothesis. 

There can be no doubt that in dealing with women as a whole we 
must take cognizance of this still heavy substratum of 'wrong concepts 
as to the significance of the menopause. The practical point from the 
physician’s standpoint is that the easy assumption of menopausal 
etiology of symptoms in -women of the fifth decade of life may lead 
him to overlook the real cause of these symptoms. Often they are ex- 
plainable more rationally as the result of the stress and strain resulting 
from the rearing of large families of children, or because of domestic, 
economic, or marital problems, sometimes because of genuine physical 
disease. To give such a Avoman “shots” of estrogenic substance is a 
short cut for the doctor, but it is quite sure to bring the Avoman little 
relief in her difficulties. 

But there are other AAU’ong concepts, and other possibilities of mis- 
management Avhieh may even spell death to the Avoman. The most 
glaring example is the belief of many Avomen that abnormally excessive 
or irregular menstruation is to be looked upon as a normal manifesta- 
tion of the menopause. This prevalent fallacj^ has been the direct 
cause of death for innumerable Avomen, as evei’y gynecologist will be 
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first two decades of the present eenturj’" was of little or no value ex- 
cept for its psychic effect upon the patient. This method of treatment 
was begun at the old Landau clinic in Berlin in 1896, simiily on the 
basis of an assumed analogy Avith the thyroid; for some years preAu- 
ously Murray and others had shoAAUi the brilliant results of thyroid 
therapy in the treatment of thyroid deficiency states. Curiously 
enough, at this time there Avas no knoA\dedge of an internal secretoiy 
function of the OAmry. But the great AvaA’^e of OAmrian therapy had 
been started, and billions of expenswe tablets and capsules of OAmrian 
substance Avere consumed by millions of trusting Avomen in these early 
days of orgaiiotherapeutie enthusiasm. And iioaa’' we knoAA’’ that these 
Amrious organ extracts Avere inert or, at best, that thej’’ contained only 
negligible quantities of the OA'arian hormones. It is a sad commentary 
on our profession that even our high-grade pharmaceutical houses feel 
it necessary still to continue the manufacture of these same old prep- 
arations today, simiily because they are still prescribed by many of our 
profession. 

Por this practice there Avould seem to be no excuse today, since Ave 
now haA'^e aAmilable preparations of both OAmrian hormones, and since 
these are unquestionably potent both experimentally and clinically. 
The adAmnce in this field has been a A^eiy genuine one. The exact 
composition of both ovarian hormones is knoAAUi ; they can be prepared 
synthetically; thej*^ can be isolated in crystalline form; and Ave have 
learned much concerning their physiologic effects. Li short, Ave can 
handle them just as Ave do the better understood drugs. MoreoA’-er, 
most of the estrogenic preparations on the market are trustAvorthy, in 
that they contain AAdiat they purport to contain. any physician 

can still cling to the use of the older forms of oA'^arian or corpus luteum 
tablets is difficult to understand, and more diffieult to justify. 

With reference to the methods of estrogenic therapy in menopausal 
eases, the first point meriting emphasis is that the great majority of 
menopausal women require no endocrine treatment at all. Many a 
Avoman passes through the menopause Avithout “batting an eye,” 
others haA’-e only mild Amsomotor symptoms, and only a comparatiA^ely 
small proportion are made so miserable that endocrine therapy is 
necessary for relief. It is obvious that the mental attitude of the pa- 
tient and the degree of endocrine enthusiasm of the attending phj^sician 
Avill influence the frequency Avith AA'hich hormone treatment is resorted 
to. I haA^e already stressed the Amiy great importance of reassuring 
the patient and explaining to her in simple language AAdiat the meno- 
pause means and Aidiat it does not mean, as Avell as of correcting so far 
as possible any detrimental eiiAdronmental factors AAdiich may exist. 

In the minority of cases in AAdiich A^asomotor symptoms are very 
severe, in Aidiieh, for example, flushes and SAveats occur fifteen or 
tAventy times a day and so frequently during the night that the pa- 
tient’s rest is seriously disturbed, my experience is that nothing yields 
such beneficial results as estrogenic therapy by the hypodermic (intra- 
muscular) route. The dosage must be adjusted according to the seA^er- 
ity of the symptoms and the degree of response. In a case of aA^erage 
scA'erity an injection of 10,000 international units of a good estrogenic 
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ondary to cessation of pituitary function. However, it is now estab- 
lished that the break in the endocrine chain occurs primarily in the 
ovary. The latter, in other words, reaches the end of its functional 
life span at the menopause, and beyond this is refractory to any form 
of pituitary stimulus. 

Since the pituitary continues to function beyond the menopause, it 
would be expected that the characteristic hormone changes of the 
menopause, as determined for example by assay of the urinary hor- 
mones, would be a disappearance of estrogenic hormones and an excess 
of the gonadotropic principles, and this is exactly what occurs. The 
gonadotropic excess is demonstrable for many years beyond the meno- 
pause, the follicle-ripening principle predominating, but the luteinizing 
hormone has also been demonstrated in some cases. The disappearance 
of estrogen is not invariable, and this hormone has been found in the 
urine of some women long after castration. The postmenopausal oc- 
currence of estrogen has not yet been satisfactorily explained. Some 
believe its source to be in certain chemical metabolites of the sterol 
group of substances, but there is more reason to believe that some 
other endocrine gland, most likely the adrenal cortex, may play an 
estrogenic role after the menopause. 

In any event, the menopausal symptoms are due to the disruption of 
the previously reciprocal interaction of the pituitary and ovaries. Just 
how this brings about the symptoms we cannot say. There is increas- 
ing evidence of a close liaison between the endocrine system and the 
higher centers, particularly in the I’egion of the pitiiitary, though no 
one can speak with precision as to the pathways involved. The meno- 
pausal flushes in many ways resemble physiologically the vasomotor 
phenomenon of blushing, but just how the endocrine distui'banee is 
translated to the vasomotor apparatus, and why the unpleasant symp- 
toms disappear after a time, even though the endocrine imbalance still 
apparently persists, no one can say. 

The bearing of menopausal liormonology upon the endocrine treatment 
of climacteric symptoms is obvious. The rationale of estrogenic therapy 
seems clear, and is now universally accepted. Such treatment sub- 
stitutes for the lack of the patient’s own estrogen, letting her down 
more gently and gradually in this transition period, and removing tem- 
porarily the immediate cause of the symptoms. Even those who are 
inclined to ascribe the symptoms to the gonadotropic excess rather 
than to the estrogen deflciency will agree that the best hormonal 
means of inhibiting excessive gonadotropic function is through the ad- 
ministration of sufficiently large amounts of estrogen, a principle which 
we utilize in the treatment of various gynecologic functional disorders. 

All this may seem at first sight to have moved us in a circle to that 
day, nearly a half century ago, when ovarian therapy was first begun 
in the treatment of ovarian deficiency disorders, practiced thereafter 
with enthusiasm by some and ridiculed by others, until the more ac- 
curate knowledge of recent years has unified gynecologists as to the 
value of the ovarian therapy of todaj^ in the treatment of menopausal 
symptoms. A backward glance over the years fully justifies the hard- 
boiled skeptics who believed that the ovarian therapy available for the 
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meiit be avoided as far as possible, particularly in women who because 
of hereditary or other factors might be expected to belong to the can- 
cer-susceptible group. 

There is no doubt that the estrogens have often been used in un- 
necessarily large doses and in an indiseriminating Avay. "Vyhen this 
occurs at the menopause, uterine bleeding may be provoked. This may 
be a disturbing complication AAdien it occurs many months or even sev- 
eral years after the cessation of the menstrual function, as it raises 
the possibility of intrauterine adenocarcinoma, and may call for diag- 
nostic curettage to eliminate this possibility. I have recently seen such 
bleeding in a Avoman AA^ho had been given an aA’^erage Aveeldy dose of 
100,000 international units for several months. Incidentally, the his- 
tory of this patient led me to belicAm that there had been no indication 
for any estrogenic treatment AA'hatsocA'^er. 

Finally, no discussion of menopausal therapy would be complete 
without some mention of the nonhormonal estrogenic substances Avhich 
for the past tAvo years or so haAm been employed in an experimental 
way as substitutes for the natural or synthetic hormones. The chief 
representathm of this group of substances is the stilbene derivative 
known as stilbestrol. Its chemical structure is not in any Avay like 
that of any of the estrogens, and yet it has powerful estrogenic activ- 
ity, more marked, indeed, than the natural hormone deriAmtives them- 
selves. While not available commercially, the experimental clinical 
study of stilbestrol which has been made in many clinics has led to 
practically unanimous agreement as to its estrogenic potency. Un- 
fortunately, hoAvever, it possesses the serious disadvantage of a con- 
siderable degree of toxicity, many patients being unable to take it 
because of nausea, vomiting, Amrtigo, and other unpleasant symptoms. 
The incidence of such toxic effects has varied widely in different re- 
ports between such extreme limits as 10 per cent and 80 per cent. 

Moreover, it is still too early to be sure whether long-continued use 
of stilbestrol carries Avith it any more serious danger than the compara- 
tively mild and apparently A'^ery temporary toxic effects which have 
thus far been noted. Work along this line is being pushed, and it 
seems reasonably certain that sooner or later a simple estrogenic chem- 
ical Avill be CAmlAmd which Avill be free of the toxic properties of stil- 
bestrol. The inexpensh’^eness of such chemicals as compared to the 
high cost of hormone preparations aagU make this a real boon. In the 
meantime those Avho employ stilbestrol should be cautious in the matter 
of dosage, and should be on the alei’t for symptoms of toxicity. My 
experience has led me to feel that the daily oral dose in menopausal 
cases should rarely if eA'-er be over 1 mg. 

It Avould be beyond the limits of a paper of considerate length to 
include a discussion of certain pathologic manifestations Avhich may 
be noted at the climacteric, such as (1) involutional melancholia, AAkieh 
gynecologists see far more rarely than do institutional psychiatrists, 
and Avhich is probably less intimately linked up Avith the cessation of 
ovarian function than some Avould haA'^e us belieA’^e; (2) the so-called 
climacteric arthritis, concerning Avhich there is also some question, but 
Avhieh does seem related to this epoch, being characterized most often 
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preparation in oil is given every third clay for from two or three to as 
many as six or eiglit injections. Usually the symptoms are so amelio- 
rated after a few injections that the latter may he stopped. In some 
eases smaller dosage will suffice. The quantitative relationships vary 
so much in different women that the effective dose must also vary, aside 
from the varying severity of the symptoms. 

In the interval between exacerbations, which have a tendency in 
many cases to occur at approximately four-weekly intervals, the pa- 
tient can he kept quite comfortable by one of the oral estrogenic 
preparations, for estrogen is effective when given by mouth. HoAvever, 
the dosage required for the same effect is many times (estimated 
variously at from five to a hundred) that necessary for the hypodermic 
route. It is true that the latter is more disagreeable to the patient, 
but it is, in my opinion, so much more effective in the severe cases 
that it is to be preferred. The objection urged by some that the veg- 
etable oil in which the hormone is dissolved often remains to form a 
painful nodule is not confirmed by my own experience. In mild cases, 
or in the intervals between sevei’e exacerbations, the oral method would 
naturally be preferred. It is clear, therefore, that even in those women 
who suffer a severe and prolonged menopause, constant hypodermic 
medication is not required, and by a combination of the hypodermic 
and the oral routes almost all patients can be kept reasonably com- 
fortable. Again, it should be emphasized that active endocrine therapy 
of this sort is necessary in only a small proportion of menopausal 
women. The great majority of women at this epoch require no treat- 
ment at all, or only such simple measures as reassurance and perhaps 
the employment from time to time of simple nerve sedatives, such as 
the barbiturates. 

The question is often asked as to whether or not the prolonged use 
of estrogens can produce harmful results, especially in predisposing 
to the development of cancer. The relation between estrogenic and 
carcinogenic substances has been in the forefront of discussion for 
several years, and the question is too big a one to elaborate in this 
paper. Suffice it to say that there is as yet no worthwhile evidence 
to indicate that even large therapeutic doses of estrogen, far larger 
than are necessary in menopausal cases, carry with them any risk of 
inciting cancer. The experimental production of cancer in certain 
animals by means of estrogen injection has been possible only through 
the prolonged use of huge doses, many times as large as would ever 
be justified therapeutically, and in animals of a cancer-susceptible 
strain. 

granting all this, however, we must remember that certain human 
beings are quite certainly also unusually cancer susceptible, so that, 
even in the absence of convincing direct evidence on this point, the 
theoretical possibility of exciting such a latent tendency through ex- 
cessive estrogenic therapy cannot be excluded. In the present state 
of the question, there is certainly no justification for withholding 
proper estrogenic therapy when menopausal symptoms are trouble- 
some, with the reservation that excessive or unusually prolonged treat- 



PEEGNANCY AND DISEASE 

Hugo Ehrenfest, M.D., St. Louis, Mo. 

W ITHIN the last two decades a great deal of new information has 
become available in regard to certain hioehemic and functional 
alterations typically occurring all through the maternal organism un- 
der the influence of a normal pregnancy. Careful study and judicious 
interpretation of all these manifold changes justify the conclusion that 
they serve a rational purpose and in the last analysis accrue to the 
benefit of the fetus in utero. The fact that identical, or at least very 
similar, alterations to a limited degree are also found in the premen- 
strual phase must be accepted practically as proof for the modern con- 
ception of menstrual function as periodic, local, and systemic prepara- 
tion of woman for a pregnancy. Indeed, the premenstrual structural 
modifications of the endometrium are now customarily designated as 
“progestational” or “pregravid.” 

With the onset of pregnancy, that is with the realization of the 
merely anticipated implantation of a fertilized ovum, these character- 
istic, local and systemic premenstrual changes not only persist but 
immediately become intensified. We may well say that while the pre- 
menstrual changes solely express qualitative requirements, they adapt 
themselves with the onset of pregnancy to actual quantitative needs. 
This biologic adjustment of the entire body occurs in response to 
specific stimulation by definite hormones, which during pregnancy, as 
we at present believe, are chiefly elaborated by chorionic tissue. 

Nonnal plij’^siologic pregnancy reactions in general implj’" an increase 
both in functional ability and functional activity of various organs 
and organ systems. As a whole, this effect proves advantageous and 
usually results in some permanent benefit. Clinical experience shows 
that, as a rule, a woman at the start of her second pregnancy proves 
biologically better equipped for gestation. 

Eeproduction represents the maximum of physiologic ability of woman 
and therefore necessarily calls for maximal functional activity of prac- 
tically all her organs. Wliile admittedly lying within the limits of 
physiologic normality, the morphologic, chemic, functional, static, and 
emotional alterations brought on by iiregnancy often will give rise to 
clinical manifestations which in a nonpregnant indhddual ahvays would 
indicate a truly pathologic condition. 

The feeling of well-being is determined by an harmonious interaction 
of all organic functions under control of the autonomic nervous system. 
This equilibrium is likely to become disturbed, at least temporarily, 
at the onset of pregnancy, if wdth the sudden call for greatly increased 
activity some of the important vital organs fail to respond promptly 
or adequately. The molimina of early pregnancj'’, with relatively raie 
exceptions, subside or disappear completely within the first two ■v e 
weeks. The disturbed equilibrium evidently has been restored. 
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by pain and swelling of the knees, with often rather typical supra- 
eondyloid tenderness; (3) the moderate climacteric hypertension, often 
of fluctuating type, which many have noted at, and just after, the 
menopause, and which is likely to be transient and apparently favor- 
ably infliTcneed by estrogenic therapy ; (4) functional uterine bleeding, 
an exceedingly common but easily curable gynecologic disorder of this 
life period. 

SUMMARY 

In spite of a healthier attitude among women in general as to the 
signiflcanee of the menopause, there is still a considerable substratum 
of misconceptions on this point, and the physician must take cognizance 
of this in the management of climacteric women. The majority of 
women at this phase need no treatment at all, many require only reas- 
surance and education, and in only a comparatively small proportion 
is ovarian endocrine therapy necessary. There is perhaps no gyne- 
cologic disorder in which the indication for organotherapy is more 
rational than in the treatment of typical climacteric symptoms, espe- 
cially the vasomotor group. There is a definite field for both the 
parenteral and oral routes of administration of the estrogenic hor- 
mones, the former being much more effective when the symptoms are 
severe. 

On the other hand, it must be remembered that many symptoms fre- 
quently observed in menopausal women are not directly due to the 
endocrine readjustments of this period, but that they are more logically 
explained as due to environmental and psychogenic factors of one sort 
or another. The physician who depends upon endocrine therapy alone 
will fall short of the requirements in many cases, and indiscriminate 
estrogenic therapy should certainly be frowned iipon. 

The question of the possible hazard of inciting malignancy in cancer- 
susceptible individuals cannot be decided too arbitrarily in the present 
state of our knowledge, though it is fair to state that no impressive 
evidence of such a danger has as yet been adduced, after many years 
of employment of the method. Certainly it would at the present time 
be carrying conservatism and caution to an extreme to deprive the 
menopausal woman of proper estrogen therapy when this is otherwise 
indicated, merely on the basis of this slight theoretical possibility. 

Stilbestrol, because of its high degree of estrogenic activity, is very 
effective in the control of menopausal symptoms, but its use carries 
with it the disadvantage of toxicity in a considerable proportion of 
cases, in my own experience about 20 per cent. While these are prac- 
tically always mild and while they disappear with cessation of the 
drug, their occurrence makes it inadvisable to release the preparation 
for general clinical use, especially in view of the uncertainty as to the 
possible effects of its long-continued use. The dosage should be kept 
at the lowest effective level, and it is only rarely necessary to employ 
more than 1 mg. daily. 
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In the eases falling into the two last mentioned, groups, both fre- 
quency and intensity of effects on either pregnancy or disease are 
chiefly determined by the nature of the disease. A detailed discussion 
of all these possibilities, of course, becomes impossible within the limits 
of this mere survey. However, it is possible to discern basic causes for 
untoward effects of pregnancy and disease on each other which are 
common to many of the diseases most often encountered in obstetric 
practice. 


A. EFFECTS OF MATERNAL DISEASE ON PREGNANCY 

1. A fairly frequent consequence is premature expulsion of the uter- 
ine contents as a result of pi'imary fetal death. The fetus may fail to 
obtain a sufficient supply of oxygen (e.g., in advanced pulmonary 
diseases, chronic or acute ; cardiac failure, etc. ) , or to receive certain 
nutritive materials in required amounts (marked general debility or 
exhaustion from various causes). Since the intrauterine temperature 
is higher than that of the mother, in cases of high fever (especially 
with sudden rise following chills), the fetus may actually succumb 
to a heat stroke. Some maternal diseases are transmitted to the fetus 
by way of the placenta. Viruses and bacterial toxins (smallpox, 
typhoid, etc.) can pass through the intact placenta. In diseases caused 
by micro-organisms (syphilis, tuberculosis, malaria, etc.) their transi- 
tion to the fetus is usually made possible by degenerative processes in 
the placenta Avhich destroy the normal chorion-epithelial barrier against 
passage of form elements between maternal and fetal blood. Certain 
poisonous substances (such as lead, morphine, nicotine) will filter grad- 
ually, or suddenly in large amounts, into the fetal blood stream. 

2. Premature uterine activity in some instances is due to abnormally 
increased general nervous irritability. Strong uterine contractions, 
initiating an abortion or premature labor, are not infrequently ob- 
served in connection with excessive intestinal peristalsis brought on by 
intestinal disease or strong cathartics. Premature uterine activity may 
follow administration of certain drugs ; e.g., ergot or quinine. It must 
be emphasized, however, that quinine is given in all cases of malaria, 
because more fetal lives thus are saved through the prevention of 
further chills. 

3. In general, the resistance of the fetus against all unfavorable in- 
fluences of a concomitant matei’iial disease increases as pregnancy 
advances. Therefore, in the later stages of gestation, transition of 
micro-organisms, viruses, or bacterial toxins (possibly simultaneously 
with immunizing antibodies) will not necessarily lead to fetal death. 
Under such conditions, particularly in cases of acute |nfeetious dis- 
eases, the liveborn infant can show eAudences of the transmitted disease 
in an acthm stage (syphilis, smallpox, tuberculosis, occasionally also 
malaria) or exhibit the proof of recovery from the transmitted disease 
in form of typical scars (smallpox), or by failing to react to specific 
vaccination (smallpox) or by yielding (typhoid) a positive Widal re- 
action. A positive Wassermann reaction Avill establish the latent singe 
of transmitted syphilis. 
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In the .constitutionally normal and healthy woman, the adequate 
adjustment to greatly augmented functional demands is facilitated by 
the fact that in a normal individual all the organs participating in 
vital functions evidently are endowed with a physiologic reserve avail- 
able for emergency. 

This important reserve endowment, however, will be limited or en- 
tirely absent in women who may be classified as constitutionally de- 
ficient. In some of them, certain organs or organ functions may not 
have fully developed through premature arrest in normal postfetal 
development; in others, they may have become damaged by disease, 
often during childhood. In such individuals the actually present func- 
tional limitations frequently remain unnoticed under a normal mode of 
life. They manifest themselves only with the onset of a pregnancy, 
and then response to increased demands is slow or insufficient. Under 
the strain of enforced overactivity, which increases as pregnancy ad- 
vances, in such primarily only functionally deficient organs, morphologic 
changes of a definitely pathologic nature are likely to develop. Signs 
of seemingly only transient inadequacy may thus during pregnancy 
change, often impereeptiblj'' and unexpectedly, into symptoms of actual 
disease. 

Pregnancy by itself must undeniably be accepted as a possible direct 
factor in the origin of disease; however, Avith improved antenatal tech- 
nique and newer methods of dealing Avith seAmrer disturbances of preg- 
nancy, the belief in the importance of reproduction as a frequent or 
basic cause of disease has diminished to a noticeable degree. It has 
become apparent that a medical, mental, and occasionally even a sur- 
gical disease, AA^hieh manifests itself during or soon after pregnancy, 
more commonly represents the recurrence or acute exacerbation of a 
pre-existing pathologic condition Avhich had remained latent under the 
conditions of a normal life. 

At the first antenatal examination, made as early as possible, the 
patient must be questioned in regard to all previous medical, surgical, 
or mental diseases and symptoms. At this occasion a careful physical 
examination, which now almost routinely includes a "Wassermann or 
Kahn test, should attempt to ascertain the presence or absence of any 
maternal disease. There can be noticed an increasing tendency to 
subject all suspicious eases to a tuberculin test or x-ray study of the 
chest. Oral examination and inquiry into food habits have become 
routine with growing appreciation of dental caries and deficiencies in 
mineral and vitamin intake in the causation of various complications 
of pregnancy. 

Comparatively feAV diseases preclude the possibility of impregnation, 
and therefore practically every known disease at some time has been 
encountered in a pregnant woman. 

Such an association of pregnancy Avith disease can express itself in 
three possible forms : (1) Disease and pregnancy independently folloAV 
their usual course. (2) The coexisting maternal disease affects preg- 
nancy, labor, puerperium, and possibly also the future health of the 
liveborn infant. (3) An intercnrrent impregnation aggravates, but 
occasionally even improves, the usual course of the associated disease. 
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loss, geDeral debility, and shock. Fortunately all these risks can now 
be greatly reduced, if not fully eliminated, by appropriate obstetric 
procedures. 

The foregoing theoretical considerations of the manifold interrela- 
tions betiveen pregnancy and disease can leave no doubt in regard to 
the significance of prompt diagnosis of a disease accompanying preg- 
nancy. In case of any doubt concerning exact diagnosis and appro- 
priate treatment, the obstetrician, therefore, has learned to appreciate 
aid from the respective specialist. Most of the larger obstetric services 
in this country at present include in their regular staffs experts in 
diseases of the heart, lungs, and kidneys. Incidentally the fact may 
be emphasized that this cooperation of obstetricians with other special- 
ists in prenatal care has resulted in our present, greatly advanced in- 
formation concerning the complex interaetions between pregnancy and 
disease. 

In this problem there arise still other weighty questions which the 
attending physician or obstetrician has to answer. Not so rarely he 
is called upon to make vital decisions in regard to such other closely 
related problems as advice against marriage, prevention of pregnancy, 
or interruption of pregnancy. Obviously the answer in each instance 
will depend chiefly on the nature and state of the particular disease. 
Nevertheless it is possible to group at least some basic principles for 
decision which apply to several of the more common diseases. 

1. Advice Against Marriage. — In some states of this country pre- 
marital certification of absence of venereal disease, especially of s 5 T)h- 
ilis, now is legally required. Wider diffusion of present knoAvledge in 
the problems of heredity and eugenics plausibly accounts for a notice- 
able increase in voluntary premarital medical consultations. 

Marriage often promises for the Avoman an improvement in her social- 
economic condition, which may enable her to nourish herself better, 
to work less, and e^mn to secure more efficient treatment of her disease. 

A strong warning against marriage Avill alwmys be justified if the 
woman is suffering from a disease Aidiich can be expected to be greatly 
aggravated by pregnancy; if either man or Avoman, contemplating mar- 
riage, is suffering from a medical, surgical, or mental disease Avhich is 
prone to lead soon to physical incapacity or death ; and if either part}' 
has a disease aa^McIi could, or usually is, transmitted to the, offspring, 
or is likely to disturb or preA’^ent satisfactory and harmonious union 


in marriage. 

2. Prevention of Pregnancy. — ObAdousl3'', mai'riage does not necessarily 
imply the occurrence of pregnancy and thus the possible risks con- 
nected Avith it. The chances of impregnation can be greatly reduced 
by intelligent and faithful use of some of the methods of contraception 
noAv aA’^ailable. They proAm particularly useful Avhen preA'^ention of 
impregnation is desirable or necessarj’’ for onlj^ a limited period of 
time. In this respect, under prcAmiling conditions, the physician also 
must take into account the social-economic status of the patient. ^ One 
more pregnanej'" maj’" not necessarilj’- aggraAmte seriously the associated 
disease (a quiescent pidmonary tuberculosis or a compensated heart 
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4. Acute infectious and contagious diseases (scarlatina, erysipelas, 
diphtheria, etc.) are prone to cause serious complications of the puer- 
peral state. 

B. EFFECTS OF PREGNANCY ON A COEXISTING MATERNAL, DISEASE 

Mention already has been made of the important fact that both the 
disease and the pregnancy can, without any noteworthy influence on 
each other, run their usual courses. As far as such lack of effect on 
an associated disease is concerned, it holds true for the great majority 
of cases seen by the obstetrician. 

The heretofore widely prevailing belief in inevitable and dangerous 
consequences of an intercurrent pregnancy on some diseases (especially 
pulmonary tuberculosis and cardiac disease) is steadily weakening, 
parallel with an ever increasing eonvictioii that the fate of the sick 
and pregnant woman is aetually detei’mined by proper and adequate 
treatment of her disease. The present tendency to install maternity 
departments in all larger tuberculosis sanatoriums is one of the most 
striking evidences of newer conceptions in regard to appropriate deal- 
ing with the disease in a pregnant woman. 

Pregnancy and labor are likely to supply some factors which may 
adversely affect the course of certain maternal diseases. The most 
common and more important of these factors can be grouped as follows : 

1. Exaggerated vomiting may increase the patient’s debility and thus 
lower resistance to the associated disease. Marked malnutrition, starva- 
tion, vitamin deficiencies, etc., will aggravate or actually initiate various 
pathologic conditions. 

2. Physiologic, gradually increasing and enforced overactivity of al- 
ready diseased organs is likely to lead to serious morphologic deteriora- 
tion with proportionate decrease or almost complete annihilation of 
their functional abilities. Such -consequences occur most often and 
most markedly in connection with diseases of the kidneys, liver, heart, 
and lungs. As far as functional anomalies of thyroid or pancreas are 
concerned, the stimulating effect of an intervening pregnancy or fetal 
demands, in some instances, may actually improve the patient ’s condition. 

3. Particularly, in the advanced stages of gestation, the large uterine 
tumor exerts pressure against various abdominal viscera. The possible 
results are: Reduced amplitude of respiratory movements of the dia- 
phragm, interference with intestinal peristalsis, with passage of urine 
;£rom kidney to bladder, or with blood circulation. It is obvious that 
in this manner the course of diseases of the respiratory, gastrointestinal, 
urinary, or circulatory systems can be adversely affected. This same 
mechanical effect, however, may prove beneficial, e.g., in a ease of 
marked nephroptosis. It has been claimed by some authorities that 
the steadying effect of the large uterine tumor on the diaphragm in 
some respects resembles the benefieiarj^ effect of artificial pneumo- 
thorax or phrenicectomy in cases of acute pulmonary tuberculosis. 

4. Among unfavorable influences connected with labor, delivery, and 
lactation, the most common are : Severe pain, physical exertion, blood 
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ally represents a very serious complication. However, the obstetrician 
pow is less intimidated by the presence of a maternal disease, is less 
inclined to proceed forthwith with termination of the pregnancy, and 
exliibits much more interest in the coincident disease. 

It is regrettable but probably ine'sdtable that in spite of extensive 
and careful studies no reliable infoi'mation, not even in regard to such 
more common diseases as tuberculosis, nephritis, or cardiac lesions, is 
available concerning their incidence among pregnant women, their con- 
sequences both for mother and fetus, and the best forms of medical and 
obstetric management. Wide variations and actual contradictions can 
be noticed in data and conclusions offered by large obstetric services 
of this and foreign countries. As a matter of fact such statistics are 
not comparable. The clinic equipped with a staff of experts in various 
special fields necessarily will show a suri3risingty high incidence of 
associated diseases. The inclusion, in large numbers, of eases dis- 
covered in a very early stage is bound to vitiate statistical deductions, 
e.g., in regard to results obtained with this or that favored method of 
treatment. This same therapeutic procedure may statistically have 
proved entirely inadequate in another maternity service which, pos- 
sibly for solely local reasons, is admitting in an unduly large propor- 
tion rather advanced eases of a certain tjqpe of disease. 

In the individual case the attending obstetrician remains the final 
judge, but it can be assumed that familiarity with certain basic prin- 
ciples outlined in the foregoing pages will prove helpful to him in 
making his decision. 
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lesion), but one more child may well imply hazardous reduction in 
required rest or even food supply. 

Reliable and continuous prevention of pregnancj’’ is clearly indicated, 
e.g., in advanced eases of tuberculosis, nephritis, cardiac lesions, in 
instances of associated malignancy and certain forms of mental disease. 
Permanent sterilization is secured only by operative procedures either 
on the wife or the husband, which during the last two decades have 
been almost standardized. 

3. Interruption of Pregnancy . — Deliberate termination of a pregnancy 
always is a hazardous operation, and its risks are inordinately in- 
creased when done on a seriously sick woman. 

Relatively feiv pathologic conditions still are accepted as definite 
indications for interruption of pregnancy; laiyngeal tuberculosis, oto- 
sclerosis, certain forms of insanity. In the majority of instances a 
decision for terminatioir of pregnancy becomes justified because in 
spite of appropriate therapy the patient’s disease shows evidence of 
further aggravation. 

As emphasized before, prompt and adequate treatment of the asso- 
ciated disease today is generally recognized as the best means of safe- 
guarding the mother, and for this reason the incidence of so-called 
“therapeutic” or “medicinal” abortions is continuously decreasing, 
at least in all large obstetric services. 

While intei'ruption before viability necessarily means the deliberate 
sacrifice of the fetus in the interest of the mother, the situation is en- 
tirely different when termination of gestation is taken under considera- 
tion after fetal development has reached a stage where extrauterine 
continuation of his life is possible or probable. Under these circum- 
stances premature start of labor may become justified as well in the 
interest of the child. Howevei', when thus considering and weighing 
the best interests, both of mother and infant, the most difficult problem 
for the obstetrician occasionally arises in the decision whether the 
patient’s condition safely permits continuation of gestation until fetal 
viability is reached. Here again the value of advice from a specialist 
is obvious. 

In this connection a few remarks must be made in regard to cesarean 
section. Under certain conditions this operation undeniably offers the 
best chances for both the sick mother and the child. It eliminates 
several of the special risks of labor and delivery and incidentally offers 
a ready opportunity of securing permanent sterilization which may be 
indicated by the complicating disease. However, this latter advantage 
does not Avarrant the growing tendency toAvard performing a cesarean 
section at or near term simply because sterilization is justified in the 
particular case. 

In concluding this suiwey I can assert that Avithin the last twenty 
years our knowledge of the possible influence of pregnancy and disease 
on each other has been greatly enriched, though it remains Avanting in 
many respects. In medical Avritings the formerly customary term 
“pregnancy complicated by disease” is being gradually replaced by 
the more optimistic phrase “pregnancy associated AAuth disease,” AA^hieh, 
of course, does not deny the possibility that such association occasion- 
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A. niMEDIATE DANGERS 

1. Hemorrhage. — From the earliest days of cesarean section, hemor- 
rhage Avas one of the two most serious complications, the other being 
sepsis in the form of peritonitis. During the last Dventy years hemor- 
rhage has been so minimized, it is no longer the dreaded complication 
of former days. Improvement has come through the proper suturing 
of the uterine u^ound, the use of posterior pituitary extract injected 
intravenously if the condition so Avarranted, and the use of ergonoAun, 
which AAdU. prolong the contraction of the uterus. Ether narcosis, Avhich 
is responsible for relaxation of the uterus during operation, often has 
been supplanted by local infiltration anesthesia and by the A'^arious 
gaseous mixtures Avhieh have come into use during recent years. Blood 
transfusion, Avhich Avas more of an innovation than the cesarean section 
itself twenty years ago, has been so simplified that it is noAV administered 
to the patient in her oaaui bed, and, because of this, blood loss is easily 
replaced. The cervical or loAver segment of the uterus Avhen incised is 
much less likely to bleed than the corpus or upper segment. The per- 
formance of hysterectomy for uncontrollable hemorrhage folloAA^ing 
cesarean section has become a rarity at the present time. 

2. Trauma of Operation. — ImproA^ed technique, gentle handling of 
the tissues, and conservation of blood have markedly decreased shock 
folloAving abdominal delivery. It is conspicuously absent after the Ioav 
or cervical cesarean section. It is more commonly observed in the cases 
of gravidocardiacs, but even in this group of cases it has been reduced 
to almost negligible proportions by operating under local infiltration 
anesthesia. 

3. Sepsis . — Even more than hemorrhage, infection has been and still 
is the most important factor in mortality and morbidity in cesarean 
section. It stands out today as the most severe complication of the op- 
eration. 

The contributing factors to infection in cesarean section are long 
labor, rupture of the membranes, repeated Amginal examinations, and the 
state of exhaustion and loAvered resistance in AAdiich the mother has been 
placed after a protracted labor. 

Protection against sepsis may be obtained bj’’ early interference AA'hen 
abdominal delivery is indicated and by the proper selection of the 
operatiA’’e procedure. The Avork of Haiwis and BroAvn, carried out during 
the period of time in Avhich Ave are revicAving the progress of cesarean 
section, has sIioaati that bacterial invasion of the uterus occurred early 
in labor, even with unruptured membranes. The classical cesarean sec- 
tion offers no protection against peritoneal contamination at the time 
of intervention or thereafter. In view of the aboA’^e cited AAnrk, this 
operation may be considered relatively safe before labor or at most at the 
onset of labor, but it becomes unsafe after labor has been established 
a number of hours, even though the membranes are still intact. 

The loAV or cerAucal operations liaA'^e considerably decreased the in- 
fections, although they have not absolutely controlled them. Tiie 
progress of the last tAvo decades has been in the saAung of maternal lii^es 



'4he progress of cesarean section 

Louis E. Phaneuf, M.D., Sc.D., F.A.C.S., Boston, Mass. 

T he last twenty years form an important milestone in the develop- 
ment of cesarean section. Previous to 1920, the Sanger or classical 
cesarean section was usually resorted to and the lower segment opera- 
tion Avas but seldom employed. It is during the last two decades that 
numerous modifications in technique have been elaborated to increase 
the safety of the latter procedure. A review of the forty volumes of the 
American Journal of Obstetrics and Gynecology, from 1920 to 
1940, paints a clear picture of the eimlution of the low or cervical cesar- 
ean sections. Two considerations of cesarean section stand out: 

First, The Living Child . — Prom the earliest times the first considera- 
tion of cesarean section has been the living child. In the earlier days 
speed of operating was presumed to be important, for it was thought 
that the sooner the child was born, the greater ivere its chances of sur- 
viving this method of delivery. With speed in mind it was not uncom- 
mon to see the abdomen and iiteiTis opened with one siveep of the knife. 
Naturally, accidents resulted, such as injuring or cutting the intestine 
which had found its way in front of the uterus; the placenta was in- 
cised if inserted on the anterior surface of the uterus, this being ac- 
companied by free hemorrhage. Furthermore, babies were injured by 
the too deep penetration of the knife in the uterine musculature. 

Improvement in operating in general, as well as other factors, has 
shown that time is not the only element which enters into a successful 
operation. Due thought to the duration of anesthesia during a forceps 
delivery might have brought to mind that undue emphasis was placed 
on the necessity of shortening the time of anesthesia. Other conditions 
affecting the child’s welfare during the performance of cesarean sec- 
tion are the administration of morphine too soon before starting the op- 
eration, thereby resulting in intrauterine asphyxia ; trauma to the child 
by attempting delivery through an inadequately long incision; and dis- 
turbance in the child’s nutrition in the presence of ablatio placentae and 
placenta previa. In recent times it has definitely been shoivn that pro- 
longed anesthesia in the too sloiv extraction of the child is rarely a 
factor in the hands of competent operators. 

Second, The Welfare of the Mother . — ^When it was realized that a liv- 
ing baby could be easily obtained, and that the earlier techniques often 
resulted in complications which v'^ere serious, if not fatal, to the mother, 
due consideration ivas given to her ivelfare. 

The dangers or disabilities to ivhich the mother is subjected when a 
child is delivered abdominally may be classified as immediate or late 
dangers. 
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that in the performance of cesarean section the lower uterine segment 
may he aiiiiroached in one of three ways: (1) intraperitoneally; (2) 
transperitoneally (peritoneal exclusion) ; and (3) extraperitoneaUy. In 
each instance the lower segment may be opened by a longitudinal or 
vertical incision, or by a transverse incision. 

1. Intrap eritoneal Cervical Cesarean Section. — This is referred to as 
the Kroenig-Beck-DeLee, and low flap operation. Essentially it consists 
of a vertical abdominal incision, a transverse incision in the visceral 
peritoneum, separation of the bladder with a lower flap of peritoneum, 
the dissection of an upper flap of peritoneum if one prefers, and a 
vertical incision in the lower segment. After delivery, the cervical in- 
cision is closed and the peritoneal flaps overlapped, sealing the uterine 
incision from the general peritoneal cavity. 

In 1926 I proposed the transverse incision placed entirely in the lower 
segment after free separation of the bladder, with the main idea of pre- 
venting extension of the incision in the musculature of the uterine corpus 
when the lower segment was not Avell formed, or when delivering a large 
fetus. Munro Kerr had advocated a similar transverse incision which 
he placed at the isthmus or junction of the corpus and cervix without 
mobilizing the bladder. 

2. Transperitoneal Cervical Cesarean Section (Peritoneal Exclu- 
sion). — This operation is known as the Veit-Promme- Hirst procedure. 
Veit and Fromme of Halle, in 1908, proposed a method whereby an 
extrap eritoneal space for delivery was created by uniting the layers of 


the dissected visceral peritoneum to the parietal peritoneum by means 
of sutures or clamps, to protect the peritoneal cavity from the spill, and 
to leave the uterine incision outside of the general peritoneal cavity 
during the process of healing. Barton Cooke Hirst of Philadelphia, 
working independently, offered a similar procedure. More recentlj’’ E. F. 
Smith of New York submitted a technique of peritoneal exclusion through 
a Pfannenstiel incision, and with a transverse incision in the lower 
segment in order to overcome one of the disadvantages of the Veit- 
Fromme-Hirst, namely the fixation of the lower uterine segment to the 
abdominal wall. Smith’s operation is a modification of Sellheim’s third 
method proposed in 1908. Peritoneal exclusion is recommended for the 


woman who has been long in labor, with or without ruptured membranes, 
but with potential infection. That the procedure recommended by 
Smith protects such a patient against peritonitis was forcibly brought 
to my attention in the ease of a young woman on whom I performed this 
operation, after she had been in labor nearly forty-eight hours, and when 
she showed signs of exhaustion and early infection. She had a febrile 
puerperium and septic endometritis, her temperature reaching 105° F. 
for a number of days. She was discharged from the hospital at the end 
of two and one-half weeks, and examination two months later showed 
the uterus to be well involuted, in forward position, freely movable, 
and the pelvic organs in normal condition. Although she ran this 


septic course there were no signs of peritonitis. 

3. Extraperitoneal Cesarean Section. — The extrap eritoneal cesarean 
section is represented by the operation of Latzko. Advantage is ta ven 
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of those ill whom abdominal delivery was imperative, by the application 
of the extraperitoneal technique and its modalities. Mayes, of Brook- 
lyn, and Brown, of St. Louis,, have shown by careful bacterial and clin- 
ical studies that infection at cesarean section could be decreased by the 
instillation of antiseptics in the vaginal tube before operation. The 
former advocated mercurochrome and the latter neutral acriflavine. In 
a small number of cases of our own, we have found their contentions to 
be true. Thus, antisepsis has been added to asepsis. 

B. LATE DANGERS OR DISABILITIES 

1. Invalidism . — Following a major surgical operation, a number of 
women may have poor health for a more or less prolonged period of 
time. This is especialty true if the operation has been associated with 
sepsis and hemorrhage. The period of recovery from operation varies 
with the patient’s general condition at the time of intervention 'and with 
the presence or absence of postoperathm complications. 

2. Sterility . — In marked infection with suppuration following cesar- 
ean section, there may be partial or, in the severe cases, complete de- 
struction of the endometrium, sometimes resulting in sterility. Two such 
patients have come to our observation. In one, there had been pro- 
longed uterine suppuration following a peritoneal exclusion operation, 
and in the other, extreme sepsis following the Gottsehalk-Portes ex- 
teriorization of the uterus. In both, the endometrium completely 
sloughed off, and these patients have never menstruated since. In the 
lesser degrees of sepsis, while amenorrhea may not result, there may be 
enough endometrial disturbance to cause sterility. 

3. Rupture of the Uterus . — Imperfect healing of the uterine incision 
with subsequent rupture in following pregnancies and labors is to be 
thought of when cesarean section is contemplated. Statistics show this 
to occur in about 3 per cent of the classical cesarean section cases, and 
less than 1 per cent in the low or cervical operations. This is another 
respect in which the low operation has increased the safety of ab- 
dominal delivery. 

The six factors mentioned above have been influential in the develop- 
ment of the technique and of the progress made in the performance of 
cesarean section in the last two decades. 

PROGRESS IN TECHNIQUE 

Before 1920, Beck, DeLee, Polak, and myself were strong advocates 
of the newer method of performing cesarean section. At that time the 
classical operation was the method universallj'’ used in America. During 
the twentj^ years which followed, the low or cervical cesarean section, to 
which DeLee has applied the term Laparotrachelotomy, has gradually 
supplanted the older operation in a number of important clinics, and 
DeLee, more than any other, must be given the credit of popularizing this 
intervention by his constant emphasis upon its superior merits. During 
the period of review, minor modiflcatioiis in technique have been added 
by numerous operators. The impoi’tant principles rest upon the fact 
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The chief contraindications to cesarean section are (1) a dead child, 
except in the presence of an absolute pelvic indication; (2) poor physical 
condition of the mother; (3) improper surroundings for aseptic tech- 
nique; (4) a patient infected from protracted labor, vaginal examina- 
tions performed with questionable antisepsis and asepsis, and rupture 
of the membranes; (5) the classical cesarean section is absolutely con- 
traindicated in the presence of a potential or frank infection. 

The newer methods of performing cesarean section, largely stand- 
ardized during the last two decades, will doubtless continue to play 
an important role in reducing morbidity and mortality. Finally, care- 
ful prenatal study, the use of x-ray pelvimetry, recently developed, ex- 
amination before labor, under anesthesia if necessary, a test of labor 
under aseptic conditions, followed by the low or cervical operation when 
indicated, the use of vaginal antiseptics added to a rigid aseptic tech- 
nique, and limiting the operation to strict indications will all help in 
keeping morbidity and mortality in cesarean section at the lowest pos- 
sible figure. 
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of the loosening and raising of the peritoneal sac from the lower uterine 
segment after a long labor. This procedure is performed through a 
vertical abdominal incision, the intact peritoneal sac is raised upward 
from the bladder and the bladder is displaced laterally to the right. This 
clears a space in the lower segment which is ample for the placing of a 
longitudinal or vertical incision of sufficient length for delhmry. This 
method, reserved for potentially or frankly infected women, has replaced 
the radical or Porro cesarean section in a number of clinics. Its technique 
is more difficult than that of the intraperitoneal and transperitoneal 
operations, but in the hands of a trained pelvic surgeon, the difficulties 
are far from being insurmountable. 

Edward G. Waters of Jersey City, New Jersey, during the present 
year, has published on the supi-avesical extraperitoneal cesarean section 
a true extraperitoneal operation simpler in performance than is the 
Latzko. In his method Waters has substituted a transverse incision 
for the longitudinal incision of the lower segment as used by Latzko. 
The operation of Waters will no doubt prove to be the most popular as 
it is taken up throughout the country. 

Vaginal cesarean section, devised by Diihrssen, for the X’apid empty- 
ing of the uterus before term, and also to overcome the disadvantages 
of accouchement force, was used during the days when it Avas felt that 
the uterus should be emptied immediatelj^ for eclampsia. During the 
last twenty years the treatment of this disorder has been along conserAm- 
tive lines, treating the toxemia and disregarding the pregnancy for the 
time being. As a result of this the vaginal cesarean section has prac- 
tically disappeared from the obstetricians’ armamentarium. 

Gottsehalk-Portes operation, or temporary exteriorization of the 
uterus, has rendered important service in the exhausted, badly infected 
patient. Its employment Avill ahvaj'^s be necessarily limited. I have 
saved tAA^o maternal lives and one fetal life by resorting to this pro- 
cedure, AAffien it AAms felt that all other methods Avould have failed. 

COMMENT 

A careful consideration of the progress of cesarean section from 1920 
to 1940 has shoAvn us that this operation is not a panacea for all ob- 
stetric ills. The indications, AA'hich doubtless Avere extended because 
of the increased safety of the low or cervical operations, should be care- 
fully evaluated and should be reduced to a minimum. While the general 
surgeon, technically, may perform a perfectly adequate operation, his 
training is not such that he may evaluate the purely obstetric methods 
against abdominal delivery in a given case. In such instances, the re- 
quirement of a consultation Avith an obstetric consultant, as is done in 
a large number of hospitals, Avill haAm a salutary effect in reducing 
morbidity and mortality. The improA’^ed results of cesarean section 
in the hands of the trained obstetric specialist may not be due to the 
fact that he can perform the operation better than the general surgeon 
but rather because of the fact that his obstetric training has taught him 
the contraindications to this operation, Avhieh he obseiwes. 
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also claimed that there is a third, an “interstitial-ceU-stimiilating” 
hormone. The final answer to this problem awaits the chemical identi- 
fication of the active pituitary substance or substances concerned with 
these changes.^ 

With the exception of glands obtained from pregnant women, the 
anterior hypophyses of men and women, at all ages from fetal life to 
senility, have strong gonadotropic properties. In addition, anterior 
pituitary gonadotropin may be demonstrated in the blood and urine 
by means of the Asehheim-Zondek test under certain circumstances. 
For instance, its concentration increases at about the time of ovulation 
during the normal menstrual cycle, and large amounts are observed 
following castration or the menopause. These findings indicate that 
the ovaries also act on the anterior lobe and inhibit the production of 
its gonadotropin, a fact which is recognized in attempts to explain the 
mechanism of the menstrual cycle. 

In 1928, it was announced that a potent gonadotropic substance 
occurs in the urine of pregnant women, and its demonstration is now 
widely employed as a “pregnancy test.” At first it was believed that 
this hormone is produced by the anterior hypophysis, but evidence is 
accumulating showdng that it is elaborated by the placenta. There are 
many biologic differences between the two gonadotropins. For in- 
stance, in hypophyseetomized rats anterior lobe extracts stimulate the 
grow'-th of follicles and the development of corpora lutea, while the 
injection of preparations of urine from pregnant -women merely results 
in a hypertrophy and hyperplasia of the interstitial tissue. It also has 
been shown that a gonadotropin is formed in cultures of placental 
cells. The hormone found in pregnant women is now known as the 
“chorionic gonadotropic hormone”; but as in the case of the other 
gonadotropins, its chemical structure has not been determined. In ad- 
dition to the placenta, it is also produced by cellular constituents of 
hydatidiform mole, chorionepithelioma, and certain tumors of the testes. 

Ten years ago another gonadotropic factor, having certain biologic 
properties common to both the anterior pituitary and chorionic hor- 
mones, was discovered in the blood of pregnant mares. This remark- 
able substance is exceedingly potent in stimulating the gonads of many 
species. It occurs in the blood of mares during the middle third of 
the period of gestation, and is excreted only in stiiall amounts, if at all, 
in the urine. This equine hormone may in time become an important 
therapeutic agent. 


LACTOGENIC HORMONE 


Among the many functions attributed to the anterior hypophysis, the 
fact that it stimulates lactation is of special interest to obstetricians. 
Although many experiments with crude anterior lobe preparations re- 
sulted in changes in the mammary glands, now it is known that they 
are due, not to a general reaction involving many glands, but to 
prolactin, a specific product of the hypophysis. This substance, in ad- 


• Since this article was written the *2nd®*a}so"fs id°e^iwl 

from anterior lobe tissue has been announced. It is a protein ana also is 
with the so-called ‘‘interstitial-cell-stimulating'’ hormone. 



TWENTY YEARS OF PROGRESS IN ENDOCRINE STUDIES 

OP REPRODUCTION 

C. F. Pluhmann, M.D., San Francisco, Calif. 

AMONG the many achievements of medicine of the past two decades, 
the advances in onr knowledge of the endocrine glands must rank 
as one of the brightest chapters. Of primary interest in this field have 
been the numerous studies dealing with reproduction, and they have 
led to discoveries Avhieh have clarified many phases of sexual physiology 
and pathology and also yielded active substances of inestimable value 
in the therapy of many obstetric and gynecologic diseases. 

In the eai'ly tAventies, a few pioneers struggled with various aspects 
of these pi’oblems, but the forties see a veritable army of investigators 
and the American Journal of Obstetrics and Gynecology has become 
an important medium for reporting the results of their work. EAmns 
and Cowles note that during the year 1939 a total of 2,807 papers of 
endocrine interest were published in 221 journals, and that 34 per cent 
of this number appeared in eight publications. It is noteworthy that 
the American Journal op Obstetrics and Gynecology ranked sixth in 
this group, Avith a total of 66 contributions. 

In the short space available for this reAueAv it is impossible to give a 
complete analysis of the progress made during the last tAventy years 
in endocrine research dealing Avith reproduction. NeA^ertheless, on this 
anniversary of the Journal it is of some interest to note a feAv of the 
fundamental discoA’-eries which have been made during its lifetime. ' 

GONADOTROPIC HORMONES 

On the basis of clinical obseiwations and of early experiments on 
hypophyseetomized dogs, the existence of a pituitary-gonadal interre- 
lationship long has been recognized ; but our present knoAvledge of the 
gonadotropic hormones may be said to have originated in 1921, AAdien 
it Avas shown that clear-cut changes in the ovaries of rats follow the 
prolonged administration of suitable extracts of anterior lobe tissue. 
Since then corroboration has been advanced by many experiments with 
extracts or implants of fresh matexnal in immature and mature hypo- 
physectoniized and intact animals. 

As it does with so many other endocrine functions, the anterior lobe 
of the hypophysis controls the activities of the ovaries. It is respon- 
sible for the development -of the primary follicles into mature Graafian 
follicles, ovulation, corpus luteum formation, and indirectly also for 
the production of ovarian hormones AA^hieh in turn act on the accessory 
genital organs. These effects may be readily induced in immature or 
hypophyseetomized rodents, but the question as to AA^iether they are 
due to one or more hormones is not completely ansAvered. There is 
strong evidence at present that txAm factors are concerned, one, a “folli- 
cle-stimulating” hormone, and second, a “luteinizing” hormone. It is 
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menstrual cycle, the concentration of estrogens in the blood and urine 
varies, a peak usually being found at about the time of ovulation. 

A truly magnificent contribution to this field was the chemical isola- 
tion of many estrogenic substances, accomplished in an unbelievably 
short time by several groups of investigators, working in friendly 
rivalry and yet each adding invaluable assistance. The estrogens 
which occur naturally in the human being are sterols, and to this 
group also belong cholesterol, the bile acids, ergosterol, calciferol, and 
androgenic substances. Three important principles have been isolated 
from urine and ovarian tissue. The first one recognized was estrone 
and given the formula CigHooO,. A second crystalline substance was 
then isolated, named estriol, Avith the formula Finally, 

estradiol, C18H04O2, was extracted from ovarian tissue and recently 
also from urine. The fact that these compounds are very closely re- 
lated chemically, and one may be commrted into the other, may pz’ove 
of Autal importance in determining the mechanism concerned with the 
metabolic processes of the physiology of reproduction. An interesting 
new field of iiiAmstigation is the quantitative interrelationship of these 
estrogens during normal gestation and in the course of certain toxemias 
of pregnancy. 

Additional studies of the chemistry of estrogenic hormones have led 
to many discoveries, one of them being that these active substances 
may be prepared synthetically. This opens up a field of considerable 
importance, not only in the study of endocrine physiology, but also in 
a practical manner, since it will enable commercial concerns to manu- 
facture reliable products for therapeutic usage at much less cost. 

PROGESTERONE 

In the early years of this century, a number of experimental studies 
led to the realization that the corpus luteum is a gland of internal 
secretion. There Avas much obscurity, howeAmr, regarding its exact 
function, and only in recent years has this been clarified. It is now 
known that, unlike the estrogens, the hormone of the yelloAv body is a 
specific substance produced by the OAmry. An accurate biologic test 
for its demonstration has been developed, many aspects of its physiologic 
acthdty haAm been inA^estigated, and it has been isolated as a pure 
chemical compound. 

The hormone of the corpus luteum has been named progesterone and 
its effects, naturally, are apparent Avhen this structure has reached a 
complete stage of dcAmlopment. The most striking are the progesta- 
tional changes which it induces. They are seen in the production 0 
“pseudopregnancy” in certain mammals and the characteristic posh 
ovulatory” or “secretory” stage of the endometrium of Avomen an 
monkeys. Thus, it prepares and sensitizes the uterine mucosa for t e 
nidation of the fertilized OAuim. When the hormone is administeie 01 
a prolonged period, it preA'^ents the onset of menstruation, and it a so 
inhibits the normal rhythmic contractility of the myometrium. 

Progesterone is chemically closely related to the estrogens and an- 
drogens, and has the formula CaiHsoOs- ft exists in two 1 eien 
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ditioii to stimulating lactation in mammals and crop-milk formation in 
pigeons, also can depress the activity of the gonads, and it is an im- 
portant factor in the development of brooding and maternal instinct. 

ESTROGENIC HORMONES 

The word estrogen is used as a collective term for all substances 
which induce changes typical of the estrous period in the vagina, uterus, 
and mammary glands, and the female secondary sexual characters. 
The careful studies of the estrous cycle of the guinea pig, rat, and 
mouse, conducted between 1917 and 1922, led to the development of 
biologic tests for these substances and acted as a stimulus to the tre- 
mendous amount of work which has since been done on the subject. 

The administration of estrogenic principles to both normal and spayed 
experimental animals leads primarily to a growth of the accessory 
genital organs. Although there are certain species differences, the 
main changes consist of an increase in the depth of the vaginal mucosa 
and its differentiation into a thick stratified squamous epithelium; 
the endometrium grows, presenting large numbers of mitotic figures; 
the uterus becomes distended by the accumulation of serous fluid ; there 
is a pelvic hyperemia; the uterine muscle hypertrophies; the amplitude 
and rate of spontaneous rhythmic contractions of uterine and tubal 
musculature are increased; and the uterus is sensitized to the action 
of the posterior pituitary oxytocic hormone. In immature animals 
estrogen leads to the changes familiarly associated with puberty, such 
as establishment of the vaginal introitus, the development of the genital 
organs, and the manifestation of the secondary sexual characters. It is 
of importance, also, in the growth of the mammary glands, since it 
stimulates the development of the primary ducts and the epithelium 
covering the nipples. 

In primates who menstruate, the estrogenic hormones control the 
development of the secondary sexual characters and the changes in 
the genital organs which characterize^ the preovulatory phase of the 
cycle. In both monkeys and women, they induce a growth of the endo- 
metrium, corresponding histologically with the stage of proliferation, 
cornification of the vaginal mucosa, hypertrophy of the uterine muscle, 
and development of the mammary duct system. 

Several biologic tests for estrogenic hormones have been described, 
and they are based on the reparation of the postcastration atrophy of 
the accessory genital organs of small laboratory animals. By this 
means it has been demonstrated that estrogens are widely distributed 
in nature, not only in living but in inorganic matter. In mammals it 
is generally held that they are produced by the ovary, but there must 
also be an extragonadal source, possibly the adrenal gland, because 
they are found in the blood and urine of women after castration ; and 
there is good reason to believe that the human placenta is concerned in 
their elaboration. They have been demonstrated in the liquor folliculi 
of normal Graafian follicles, some atretic follicles, and young coi’pora 
lutea. They are produced in very great quantities in women during 
gestation, and can be found readily in both maternal and fetal blood 
and urine, amniotic fluid and placenta. During the course of the 
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egg's were washed out of the Fallopian tubes immediately after ovula- 
tion, and there was no resultant interference with the succeeding 
menses. The demonstration of “anovulatory menstruation,” in both 
monkeys and women, has made the dictum “Ohne Oiudation, keine 
Menstruation” retire to oblmon. 

The role of the various hormones in the menstrual cycle is much bet- 
ter understood, and actual menstruation has been reproduced in spayed 
monkeys. It is known that the anterior hypophysis controls the func- 
tion of the ovaries, the estrogens bring about the proliferative growth 
of the endometrium, and progesterone induces the premenstrual quali- 
tative changes necessary for the successful implantation of a fertilized 
ovum. Although there is no lack of theories, mostly based on the 
interplay of ovarian and antei'ior lobe hormones, a completely satis- 
factory explanation for menstruation itself is still lacking. There is 
good reason to believe, hoAvever, that the flow is initiated, not by some 
positive factor acting on the uterine mucosa, but from the cessation of 
ovarian hormone influence. A step forward in our understanding of 
the mechanism actually concerned with the desquamation of the endo- 
metrium has been the study of this process in implants in the anterior 
chamber of monkeys’ eyes and the discovery of the important part 
played by the fine blood vessels. 

Superstitions die hard, and today many still believe that 'women men- 
struate regularly at twenty-eight-day intervals, and that estrus and 
menstruation are comparable phenomena. Nevertheless, ample evi- 
dence has been adduced, showing that estrus in the lower animals 
occurs at the time of OAUilation and not at a period corresponding to 
that of the menses. Also, many reliable records of the length of the 
menstrual cycle have been published in many countries supporting the 
oft-quoted statement that ‘ ‘ the only regular feature of menstruation is 
its irregxilarity.” 

The last two decades have seen great advances in our knowledge of 
the physiology of reproduction. Much remains to be done, and the 
woi’k continues. It is enhanced by the development of methods of 
study such as biologic and chemical tests for the various sex hormones, 
the careful utilization of menstrual calendars, the determination of the 
pH of the Amgina, the interpretation of Amginal smears, the histologic 
examination of biopsy specimens of the endometrium. These proce- 
dures are not necessarily of any value in clinical Avork but they are 
additional ‘ ‘ tools ’ ’ for investigating normal physiologic processes which 
must be understood before a successful approach can be made in deal- 
ing Avith pathologic conditions. It Avould not be surprising if in the 
next forty volumes the American Journal of Obstetrics and Gvi^- 
COLOGY should record eAmn much greater progress than it has in the 
past twenty years. 
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forms, the main difference between the two resting on a difference be- 
tween their melting points. It also has been prepared synthetically. 

A biologically inert substance, pregnanediol, with the molecular for- 
mula CaiHaeOo, has been isolated from the urine of women in the post- 
ovulatory stage of the menstrual cycle and during pregnancy. It ap- 
pears that this substance must be regarded as a metabolic end-product 
of progesterone and is excreted in the urine at a time Avhen there is 
an acthm corpus luteum. 

A more recent development of this work has been the synthetic 
preparation of pregneninolone, which is active orally, and induces 
physiologic effects comparable to those of progesterone. 

ANDROGENIC HORMONES 

A reference to the male sex hormones, the androgens, is necessary 
even in such a cursory review as this. These substances are sterols, 
closely related to the estrogens and progesterone, and they are found 
in the urine of women just as estrogens appear in appreciable amounts 
in the urine of men. The exact relationship betAveen these Amrious sub- 
stances in normal physiologic processes still is not clear and must aAvait 
further light. 

The androgens have a definite masculinizing influence, acting directly 
on the accessory genital organs and influencing the development of 
the secondary sexual characters. From this Adewpoint they may be 
regarded as the male equivalent of the estrogenic hormones. 

Many substances have androgenic properties, but three are of im- 
portance because they occur naturally in the human being. Tavo, 
namely androsterone and deliydroisoandrosterone, have been obtained 
from urine, while testosterone originally was extracted from testicular 
tissue. The latter hormone has aroused considerable interest because 
of its employment with apparent success in the treatment of certain 
gynecologic and obstetric disorders. 

THE MENSTRUAL, CYCLE 

The concepts of menstruation generally accepted in the early twenties 
Avere based altogether on the pi’eAdous histologic studies of the German 
school. These had demonstrated the existence of an anatomic OAmrio- 
uterine cycle, and today they are still acceptable, although some of the 
original physiologic interpretations have been disproAmd. For instance, 
it Avas maintained that menstruation could not occur AAdthout a preced- 
ing OAmlation, and that the OAUim Avas the guiding factor determining 
when the menses appear. 

A great impetus to the study of the menstrual cycle came Avith the 
adoption of monkeys as suitable laboratory animals. On the basis of 
many extensive inA^estigations, conducted mostly in this country, it is 
noAv realized that menstruation in the Macacus rhesus is practically 
identical with this process in AAmmen. If findings in monkeys are not 
necessarily applicable to the human being, they at least paA'e the AA'^ay 
for more discriminatory studies. The fact that the OAuim exerts no 
control Avas clearly shoAvn by a series of brilliant experiments in Avhich 
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function fluctuate with alterations in the general metabolism of oxygen. 
I have been unable to find any critical studies of endometrial responses 
to thyroid therapy or any studies of ovarian levels prior to, during, 
and following this form of therapy. I have not observed, personally, 
a single instance in which intensive thyroid therapy of patients whose 
bleeding occurred from estrogenic endometria was followed by bleed- 
ing from progestational endometria, i.e., no proof that ovulation was 
induced, even in patients who presented typical signs of myxedema. 
Regulation of the frequency and duration of bleeding has been ob- 
served to occur independently of a qualitative change in ovarian func- 
tion ; this observation is compatible with a concept of a simple speeding 
up of metabolism. I have observed pregnancies after thyroid therapy 
in women, Avhose endometriotropic and hormonal studies indicated no 
ovarian failure. These occurrences have been related to the ability of 
thyroid substance to overcome existing gametopathie factors due to 
inefficient local metabolism of oxygen in the ovaries. 

Chorionic Gonadotropins . — The first gonadotropins available, those 
prepared from pregnanej^ urine or placenta, desiiite early enthusiastic 
reports, have been shoAvn incapable of inducing ovulation in ovaries 
not spontaneously exhibiting normal cycles. Augmentation of normal 
responses, as judged by the occurrence of multiple corpora lutea or 
by amplification of the progestational phase, may be produced by 
therapy with these agents. Any regulatory effects exerted upon the 
character of estrogenic bleeding are relatable to alterations induced 
in estrogenic metabolism, chiefly that of increased destruction or elimi- 
nation of those substances. 

Pituitary Gonadotropins . — These appear, on the basis of all animal 
studies, to be the logical therapeutic substances when ovarian failure 
results from hypopituitarism. Experience with the commercial prep- 
arations of these has been generally disappointing. All of these prepa- 
rations admittedly are too low in unitage of active principles to warrant 
any significant therapeutic expectations. Most pharmaceutical organ- 
izations have reported little or no success in economical concentration 
of these extracts ; other extrapituitary sources have been explored. 

On several occasions I have secured definite gonadotropic responses 
to intensive therapy with an active pituitary powder, not available 
commercially, in patients with pituitary emaciation and cachexia (Sjm- 
monds’ disease). These responses simulated those reported following 
similar therapy in the hypophysectomized female monkey ; correction 
of genital regression, initiation of bleeding when uterine enlargement 
and endometrial proliferation permitted and eventually restitution of 
normal ovarioendometrial cycles, judged by the spontaneous occur- 
rence of progestational bleeding. 

Equine Gonadotropins. —M-j early experiences Avith gonadotropins 
derh’^ed from the serum of pregnant mares indicated that folliculai 
maturation (i.e., estrogenic metabolism) was enhanced by their em- 
ployment in some Avomen Avith estrogenic bleeding. I failed to n 
any evidence that this stimulation proceeded to the point of producing 
OATilation. It Avas shoAvn- subsequently that several times the dosage 
required to produce follicular stimulation in the sexually ma uie 
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OVARIAN FAILURE 
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G ynecologists relate, either by fact or by theory, many aber- 
rations of gynecie function to ovarian failure. A great bulk of 
all organotherapy has been directed toward the correction of these 
functional disturbances of women. Enthusiastic adventures in therapy 
have overshadowed frequently basic failures to evaluate critically the 
underlying functional pathology. 

The sequelae of ovarian failure vary in gravity with the time of 
occurrence of the failure (i.e., during adolescence, sexual maturity, 
and the climacteric) and with the degree of its completeness. The 
etiologic primacy of hypoovarian states is varied : The cause may be 
intrinsic to the ovaries or the ovarioendometrial system; it may be 
due to functional alterations in glands other than the ovaries; it may 
be wholly nonendoerine, as for instance, that failure precipitated by 
constitutional diseases, nutritional states, or local pelvic factors. Meas- 
ures designed to overcome ovarian hypofunction are diverse; if these 
are employed rationally, they should be based upon secure diagnostic 
data. The ultimate choice of therapy is influenced frequently by the 
marital status and maternal aspirations of the patient. Except in 
instances of patients whose ovarian failure is due to the climacteric 
or to surgical or roentgenologic menopause, or under circumstances 
wherein the lowered fertility attendant upon the ovarian failure is 
not undesired by the patient, the true criterion of successful therapy 
is its ability to institute or restore cyclic ovarioendometrial responses 
compatible with the fertile state. 

A critical analysis of the various therapeutic regimes yields a paucity 
of data regarding the modus operand! of individual agents and supplies 
little unequivocal proof that complete physiologic salvage is effected. 
A brief survey will be made of some of the endocrine agents commonly 
employed in the treatment of ovarian failure. 

Thyroid Siibs'tance . — Powdered thyroid gland continues to hold a 
pre-eminent place in gynecie therapy. Many recent authors advise its 
use in the treatment of habitual abortion, endocrine sterility, and all 
of the varioiis irregularities of bleeding. Most reports emphasize the 
high incidence of pregnancies in women with hypothyroidism or with 
presumed endocrine sterility following thyroid therapy, or describe 
the regulatory effects of this therapy upon acyclic bleeding. 

In reality, thyroid substance, the eaidiest known active endocrine 
agent, has received less critical study of its gynecologic roles than any 
of the Amrious gonadotropins or sex sterols isolated during the past 
fifteen years. Clinical and experimental data on thyro-OAmrian inter- 
relationships have suggested many conflicting theories. Perhaps, the 
most generally accepted one of these assumes that ovarian levels of 
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tational responses in patients with spontaneous ovarian failure. The 
use of progesterone in ano^a.^latory failure of the ovaries does not 
restore normal ovarian cycles ; it may complement the endocrine deficit 
but does not circumvent the germinal failure. 

SUlhestrol . — This is a synthetic drug, not a hormone. Its estrogenic 
properties, its high potency when given orally, its cheapness and its 
established toxicity render it, in my opinion, a dangerous drug to make 
available for general clinical use. It has no unique role in the treat- 
ment of ovarian failure; all its desired actions may be accomplished 
safely through the use of naturally occurring estrogens. 

Androgens . — No clear-cut role in gynecie physiology or any- rational 
therapeutic indications in endocrinopathic gynecology have been estab- 
lished for these sterols. Pre-existing ovarian failure is enhanced by 
androgenic therapy ; all of the proved pharmacologic effects of andro- 
gens are ‘ ‘ ovarian-negating ’ ’ in nature. 

Cyclic Sterol Therapy . — I have established the ability of cyclic sterol 
therapy (estrogens followed by estrogens and progesterone or estro- 
gens and progesterone alone) to permit effective control of estrogenic 
menometrorrhagia; frequently this regulation continues after cessation 
of therapy. Ability to control excessive bleeding in the young woman 
by nonsurgieal means, even though this effect may be only temporary, 
permits important applications: (1) Cyclic bleeding may be insured 
while anemia and other effects of hemorrhage are repaired; (2) the 
remission from excessive bleeding may permit adequate therapy of 
hypothyroidism or the medical treatment of pelvic congestion or in- 
fection; (3) this may permit tiding a young patient over a trying 
period of adolescence, until nature may complete the phase of sexual 
maturation, i.e., initiate fertile cycles. 

I have suggested that this form of therapy might yield complete 
therapeutic salvage despite the fact that first impressions suggest for 
it only a temporizing or symptomatic role. The theoretical assump- 
tions were advanced that ovarian conditioning might be effected by 
means of alterations induced in the pituitary function by cyclic sterol 
therapy or that disturbed metabolism and utilization of sterols by the 
endometrium might be corrected by this type of therapy and, thereby, 
overcome the disturbed ovarioendometrial responses characteristic of 
certain types of ovarian failure. Certain, observations, which I have 
made, suggested the likelihood that a possible endometriopathie type 
of ovarian failure exists : (1) Some patients excrete cyclicly moderate 
amounts of pregnanediol (metabolic pi'oduct of progestin), and yet 
bleed from estrogenic endometria; (2) many patients with functiona 
estrogenic bleeding give minimal or no progestational responses despite 
repeated cycles of sterol therapy; (3) patients with adolescent hypo- 
ovarianism who have failed to respond to equine gonadotropins 
respond following intensive estrogenic therapy which has produce 
significant uterine hyperplasia and endometrial proliferation. 

Recently my associates and I have submitted evidence that complete 
physiologic salvage may be effected by cyclic sterol therapy in cer am 
patients with ovarian failure. The post-treatment endometiio 
responses of 21 of a group of 51 young patients who received a total 
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woman was unable to call forth any recognizable responses in the 
ovaries of climacterie Avonien. I have reported that, whereas occasion- 
ally rapid and complete sexual maturation followed equine gonado- 
tropic therapy in young women with classical hypooAmrianism, the 
majority of these women failed to obtain any signs of ovarian stimu- 
lation. These studies, all of which formed the basis for a theory that 
only those ovaries, which were receptive and yet which were receiving- 
inadequate intrinsic gonadotropic stimuli for full follicular responses 
(i.e., instances of OAmrian failure due to hypopituitarism), were amen- 
able to this form of therapy, were overshadowed to a great extent, by 
the therapeutic enthusiasm aroused by reports that normal ovarian 
cycles could be augmented by injections of equine gonadotropins. Two 
important facts were overlooked in the haste of some clinicians to adopt 
this new therapeutic weapon: (1) Normal ovaries do not require 
therapy, whereas ovaries which have failed do not necessarily preserve 
the receptivity of normal ovaries; (2) no proof has been submitted 
that even when receptivity of ovaries to equine gonadotropins exists, 
full physiologic responses may be induced (i.e., ovulation and pro- 
liferation of the corpus luteum), except occasionally as a part of 
response of certain patients with classical adolescent hypoovarianism; 
in other words, equine gonadotropins, even under most favorable cir- 
cumstances, may not do a full job of complementing pituitarj^ deficits. 

Estrogens . — The ability of these sterols to produce sexual maturation 
(i.e., enlargement of breasts and genitals, and epiphyseal union) in 
patients with classical adolescent hypoovarianism is well known. Since 
no stimulation of the gonads occurs, normal physiologic ovarian cycles 
are not initiated and salvage of the patient for procreative functions 
is not effected. The fact that estrogenic therapy stops excessive or 
prolonged estrogenic bleeding offers a simple method for hemostasis 
in some instances of menometrorrhagia due to ovai’ian failure. 

The subjective symptomatology of the elimacteric is treated com- 
monly with ovarian principles, the rationale being that of supplement- 
ing for the physiologic hypoovarianism of this physiologic epoch. The 
use of gonadotropins at this time is irrational, since the endocrine 
basis of sexual regression is the development of an intrinsic ovarian 
refractivity to pituitary stimuli. The desideratum of estrogenic ther- 
apy for the relief of the crises of the vegetative nervous system at this 
time is to mollify symptoms but not to eradicate them. Overtreatment 
is common at this time and results in undesired sequelae: (1) the 
normal processes of sexual regression may be prolonged or even halted ; 
(2) undesired irregularities of bleeding may be produced; (3) over- 
stimulation of climacteric endometria may favor carcinogenesis. Small 
amounts of estrogens by mouth often suffice to secure grateful stabili- 
zation. Only a minority of women requires any endocrine therapy. 
Sedatives, reassurance, and correction of environmental and social con- 
flicts often make endocrine therapy unnecessary. 

Progesterone . — Progesterone is anti-estrogenic and increases the 
amount and duration of estrogenic bleeding by producing further 
critical falls in estrogenic levels. The concomitant administration of 
estrogens and progesterone is necessary to secure satisfactory progres- 
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vaged for tlie reproductive function by judiciously cbosen and ration- 
ally administered organotherapy. 

2. Thyroid substance is most effective in patients Avith hypometah- 
olism, with or without associated signs of clinical hypothyroidism. 
Its primary effect likely is on the germinal apparatus. Little eAudenee 
exists that marked endocrine failure of the OAmries can be OA’^ereome by 
thyroid substance alone. 

3. The cyclic use of the OAmrian sterols results in the initiation or 
restitution of normal OA'ario endometrial responses in a certain group 
of patients. The OAmrian failure of this group of patients has been 
assumed to be related to an endometriopathie factor associated AA’ith 
disturbances in sterol metabolism. 

4. The combined and cyclic emplojnnent of equine and chorionic 
gonadotropins permits physiologic salvage of another group of patients, 
Avhose OA'arian failure is related to hypogona do tropic actiAUty of the 
pituitary. 

5. Other patients, especially those Avhose ovarian failure is related to 
incomplete puerperal reeoA’ery or to the climacteric, cannot be salvaged 
by any of these methods of organotherapeusis. 

6. At present no clear-cut diagnostic criteria have been established 
for selecting approiiriate groujis of patients for cyclic sterol or cyclic 
gonadotropic therapy. Ovarian responses of these patients, therefore, 
must be evaluated by therapeutic trials of these methods. 

7. Substitutional therapy with estrogens, roentgenotherapy for ex- 
cesshm estrogenic bleeding or other gynecologic measures, may be more 
applicable to an indiAudual patient if maternal aspirations do not render 
necessaiy an attempt to salvage the patient for reproductive functions. 
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of 217 cycles of sterol therapy for estrogenic bleeding, indicated that 9 
of these continued to bleed cyelicly from progestational endometria 
(a salvage of 42.85 per cent). Two of these 21 patients subsequently 
became pregnant; both had remained sterile previously during their 
period of marriage. (None of the patients treated had clinical hypo- 
thyroidism or physical signs of any endocrinopathy.) 

Cyclic Gonadotropic Therapy . — In view of the fact that complete 
ovarian responses were not secured in ovarian failure (except occasion- 
ally in the adolescent type) from equine gonadotropins, I devised a 
system of cyclic gonadotropic therapy, based on the one-two, adminis- 
tration of equine and chorionic gonadotropins. It was hoped that this 
combined therapy might complement any existing pituitary deficits. 
The hemorrhagenic-hemostatic responses to this therapy are not nearly 
as striking as those of cyclic sterol therapy. Eegulation of the cycle 
by cyclic sterols or curettage is necessary frequently as a preliminary 
step to gonadotropic therapy when acyclic 'menorrhagia was to be treated. 

The ultimate responses following completion of this therapy of a 
group of 10 young women who had had estrogenic bleeding can be 
reported at this time. Seven of these 10 patients continued to bleed 
rather cyelicly from progestational endometria, while another became 
pregnant during the first series of therapy. (This latter patient, ob- 
served for two years previously, bled habitually from estrogenic endo- 
metria and during 4 complete pretreatment cycles excreted no preg- 
nanediol.) The physiologic salvage of this group, accordingly, was 
equivalent to 80 per cent. (None of the patients treated had clinical 
hypothyroidism or physical signs of any endocrinopathy.) 

Proof that cyclic sterol therapy and cyclic gonadotropic therapy 
salvage different groups of patients is afforded by these observations ; 
one of the above 10 patients, not salvaged by gonadotropic therapy, 
had responded previously to sterol therapy; two of the above patients, 
salvaged by gonadotropic therapy, had failed to respond to sterol 
therapy; one of the patients failed to respond to either sterol or 
gonadotropic therapy. 

Other Therapeutic Measures . — Other measures which may correct di- 
verse grades and types of ovarian failure include: The surgical or 
medical treatment of hyperthyroidism ; adequate treatment of diabetes 
mellitus with insulin ; surgical handling of virilizing tumors of the 
adrenal cortex or ovary; roentgenotherapy of basophilic adenoma or 
hyperplasia of the pituitary; the adequate treatment of any disease 
or nutritional error which undermines the general health; the gyne- 
cologic handling of pelvic infection, congestion, or other conditions 
which impair the ovarian circulation. Despite old and new reports 
on the subject, I cannot subscribe to the belief that ovarian failure 
can be corrected by roentgenotherapy of the ovaries. The end results 
of such therapy, I believe, are more marked grades of ovarian failure. 

SUMMARY 

1. A large group of women mth varjdng grades of spontaneous ovarian 
failure, Avith the exception of those of climacteric ages, may be sal- 
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of each death in these three cities by committees appointed for the 
purpose shows, in a disquieting number of instances, that most of the 
catastrophes have resulted from interference with “the ample re- 
sources of nature” in the processes of pregnancy andj parturition. 
Among such abuses are the indiscriminate resort to cesarean section 
and, in many cases, the unjustified employment of pelyie operative 
delivery. "While these investigations indicate no ill results in the 
routine induction of labor which is being practiced by some obstetri- 
cians, usually by artificial rupture of the membranes presumably at 
or near full term, this procedure is sufficiently radical to warrant 
some comment. 

CESAREAN SECTION 

In 1937 and 1938, 4,298 cesarean sections were performed in Massa- 
chusetts.®’ * During this time there were 128,100 births, which indi- 
cates that the doctors of this state believed it necessary once in everj^ 
29 pregnancies to perform a serious abdominal operation to complete 
the process of reproduction. It is extremely unlikely that the struc- 
tural fabric of the women living in this commonwealth has changed 
much, except greatly for the better, from that of 100 years ago, when 
cesarean sections were performed only in the rarest instances as a last 
resort. Behind the appalling frequency of this operation lies the fear 
of the doctor, insufficiently skilled in the art of pelvic delivery and thus 
without the confidence that such skill affords, that in no other way 
Avhen even minor complications arise can he be sure of securing liv- 
ing infants for his patients. If almost every cesarean section guaran- 
teed that the babj^ would be born alive, such a belief might have some 
basis in reality, but such is not the case. Four thousand, two hundred 
and ninety-eight cesarean sections produced 379 dead babies; an in- 
fantile death rate of 8.8 per cent, which agrees closely with a rate of 
8.5 per cent derived from a study of 3,037 cesarean sections reported 
by 11 American authors and collected in 1937.® When cesarean sec- 
tion is performed for the sole purpose of obtaining a living infant, it 
does not compete “with normal delivery and low forceps, for in 12,371 
delivered thus through the pelvis in our clinic the total fetal mortality, 
including stillbirths and neonatal deaths, was only 3.4 per cent. 

No one will quarrel with the necessity for cesarean section in cases of 
actual cephalopelvic disproportion. There are also occasional instances 
of true uterine inertia, which, resisting attempts at stimulation, make 
abdominal delivery much safer than violent extraction through an im 
completely dilated cervix. Cesarean section is indicated in complete an 
partial placenta previa when the child is alive, undeformed and almost 
at term, but not otherwise, as a competent obstetrician may achieve de- 
livery by Braxton Hicks’ version or the use of the Voorhees’ bag wit 
equal safetj’’ to the mother. Recent opinion indicates that cesarean sec- 
tion in cases of complete ablatio placentae results in a much hig er 
mortality than does the conservative method which embraces rupture 
of the membranes, a pack, and a tight abdominal binder. It is no 



MODERN TRENDS IN THE ARTIFICIAL TERMINATION OF 
PREGNANCY AND LABOR 

Frederick C. Irving, M.D., F.A.C.S., Boston, Mass. 

A t the beginning of a note appended to The London Practice of 
k 3Iidwifery,^ published in 1826, the editor of the American edition 
says in his introduction : 

“The facts presented in the following tabular views, may be useful as having 
a tendencj’’ to increase the confidence of the j’oung practitioner in the ample 
resources of nature, and ma}' render him less disposed to have recourse to instru- 
ments and artificial assistance, a fault, however, not confined to the junior mem- 
bers of the profession.” 

In Table I are abstracted from this source data which represented 
the hazards of pregnancy and childbirth over a century ago, long be- 
fore the days of antisepsis and asepsis, when doctors washed their 
hands after making vaginal examinations or conducting deliveries, but 
not before. Twenty years were to elapse before the discovery of gen- 
eral anesthesia; the clinical thermometer, urinalysis, the sphygmo- 
manometer, pelvic mensuration, and prenatal care were far in the fu- 
ture, The second part of the same table shows the recent maternal 
mortality rates of three large American cities, which in two instances 
are the same as those from which were derived the death rates of 
a hundred years ago. While it is freely admitted that the vital 
statistics of those days may not be entirely accurate because of the 
difficulty which may have existed then in collecting such information, 
what amazes us is that modern results in obstetrics are not incom- 
parably better. Undoubtedly certain changes in economic, social, 
and racial factors have played their part, but careful investigation 

Table I 


DATE 


MATERNAL MORTALITY 
PER 1,000 BIRTH.S* 

1781 

Westminster General Dispensary (London) 

3.6 


Private Practice (Merriman’s Synopsis) 

5.2 

1808-1815 

Philadelphia, Bills of Mortality 

4.5 

1814-1820 

New York City, Report of City Inspector 

6.8 


Private practice of Dr. David R. Arnell, 

3.3 


Goshen, N. Y. 



Average 

4.7 



MATERNAL MORTALITY 



PER 1,000 LIVE 



BIRTHS 

1930-1932 

New York 

5.8 

1931-1933 

Philadelphia ; 

7.4 

1933-1935 

Boston 

6.8 


Average 

6.7 


‘Because of the lack of data it is impossible to determine the number of live births. 
From the statistical point of view such a correction would modify the figures very 
little. 
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sui-e against an unyielding perineum in some eases Avill cause intra- 
cranial damage, a fact which Avas recognized hj'- Goodall® in 1934. 
Studdiford and Salter" have noted the frequency Avith Avhieh prema- 
ture infants suffer from this cause, and their advice to deliver them by 
loAV forceps after an episiotomy is sound obstetrics. In our clinic, tlie 
policy is to deliver patients by Ioav forceps after the scalp is shoAAung, 
(1) if the fetal heart rate sIioavs significant Amriations or (2) if there 
has been no progress for tAvo hours. The incidence of this operation 
varies from 25 to 30 per cent; the fetal mortality of viable infants de- 
livered normally is 3.7 per cent and of those delwered by Ioav forceps 
2.6 per cent. 

The characteristic haste of some American accoucheurs to terminate 
labor is shoivn not only by their frequent resort to cesarean section 
but also by the readiness with Avhieh they effect operath'^e delivery 
through an undilated cervix. -Such an ill-adAused policy can only 
result in laceration of the cerAux with deep Amult tears, prolapse of 
the uterus Avith eystoeele, dissolution of the perineum, and a num- 
ber of dead babies. The cautious obstetrician, if he also practices 
gynecology, should find little opportunity to perform plastic oper- 
ations upon his oAvn patients. Barring cephalopehdc disproportion, 
patience and expectancy Avill usually result in full dilatation of the 
cervix Avith descent of the head. Should uterine inertia set in, and 
there be no abnormalities of the presentation or in the adaptation 
of the head to the pelvis, pituitary extract given sparingly in one- 
minim doses will usually produce the desired effect. To those Avho, 
haAdng had little experience Avith this drug, inveigh against its use, 
in any case even in such small amounts, AAuth the blindness of religious 
zealots, we submit that we IiaA'^e so used it in seA^eral thousand cases 
not only Avith no bad effects upon mother or child, biit, on the other 
hand, Avith uniformly good results. 

THE INDUCTION OP LABOR AT TERJI 

The induction of labor toAvard the end of pregnancy, AA’’hen performed 
for a distinct indication, is a most valuable procedure, and in pre- 
eclampsia it is a salutory measure for both mother and infant. Of 
late years, hoAvever, “delivery by appointment,” usually by rupture of 
the membranes, for the convenience of the patient, and of the doctor, 
has come into Amgue Avith certain obstetricians. Short series of cases 
have been reported to prove that it causes no ill effects, but no control 
series of cases that haA'^e not been tampered Avith have been published 
AAuth them. In medicine, Avlien a ncAv policy is advocated, it is not 
enough to shoAv that the results so obtained are no Avorse; if the inno- 
vation is an improAmment the effect should be better. In 1937 Plass 
and Seibert® reported routine rupture of the membranes in 681 cases, 
stating frankly that the indications AAmre rarely medical,^ but that most 
patients AAmi’e induced to shorten their ante-partum stay in the hospita . 
No mothers died, and there nms no increase in fetal mortality or matei- 
nal morbidity. There Avere, hoAvever, 5 casas of prolapse of the cord. 
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the treatment for pre-eclampsia, eclampsia, nephritis, heart disease, 
tuberculosis, nor, we believe, for diabetes. 

One thousand two hundred and eleven, or almost a third of these 
cesarean sections, were performed because of the same operation in 
the previous pregnancy. From 1929 to 1938 inclusive at the Boston 
Lying-in Hospital, 55 patients who had had previous cesarean sections 
were delivered 73 times subsequently through the pelvis. One patient 
was thus delivered 5 times, 3 thrice, and 9 twice. In no instance did 
the uterus rupture. One mother died of pulmonary embolism on the 
third post-partum day, an accident which might with equal possibility 
have occurred had a cesarean section been performed upon her. The 
maternal mortality rate, therefore, was 1.4 per cent. Four infants, or 
5.5 per cent, were lost ; 3 Avere still-born following premature separation 
of the placenta, and one had a spina bifida and meningocele. There 
were 13 deaths among the 1,211 patients, who in Massachusetts during 
1937 and 1938 were subjected to repeated cesarean section, a mor- 
tality of 1.1 per cent. Although this is a Ioav mortality rate, it is not 
substantially better than Ave obtained in our patients subsequently de- 
livered through the pelvis. It certainly does not justify a laparotomy 
in every ease. 


ROUTINE PELAUC OPERATIVE DELIVERY 

The word “prophylactic” is loosely employed in the modern Amer- 
ican obstetric vocabulary. According to the Encyclopaedic Dictionary 
it means “defending or protecting against disease.” If in the minds 
of some obstetricians of today the normal delivery of a baby that 

presents by the vertex is a disease, then “prophylaetie version” and 

“prophylactic forceps” are good usage, but not otherAvise. The policy 
of routine internal podalic version, Avhich startled the obstetric Avorld 
about tAventy years ag’o, has fortunately made but little lasting impres- 
sion. Thrilled by the manual dexterity of the arch apostle of this 
maneuver, many pilgrims returned home hoping that having but 
touched his mantle, they might have acquired a measure of his un- 
canny skill. Before long a series of lacerations in the mothers and 

of intracranial hemorrhages and spinal paratyses in their babies 
brought disillusionment. It has never been clear AAdiy anyone should 
AAush to convert a normal vertex presentation into an abnormal pelAuc 
one, and then to proceed Avith immediate extraction. Indeed, one of 
the notable advances has been the increased frequency Avith Avhich 
external cephalic version has been used to correct breech presentation. 
Internal podalic version has a distinct place in obstetrics, but like all 
other obstetric operations, only on definite indications. Chief among 
these are prolapse of the cord after full dilatation of the cerAux. At 
the Boston Ljdng-in Hospital, it Avas employed in onlj’- 0.5 per cent 
of 20,364 deliveries. 

The routine use of Ioav forceps, also, is by no means necessaiy. If 
the patient appears to be delHering her baby normally, there seems to 
be no valid reason to prevent her. On the other hand, prolonged pres- 



CHANGES IN THE TEEND OF E]\IBEYOLOGIC EESEAECH 

George L. Streeter, M.D., B^u:,timore, IMd. 

I N THIS anniversary number it is perhaps not too far afield to look 
back at embryology as one of the basic subjects from which ob- 
stetrics and gynecology were in part deri-^^ed. These lusty descendants 
have long since justified their own and independent spheres of useful- 
ness, but embryology is still an underlying subject, and during the 
period covered by this anniversary, important advances in embryologic 
concepts have taken place. It is the purpose of this brief paper to out- 
line what appears to me as an improved trend in our understanding 
of the mechanisms of development. 

When the publication committee of this Journal, and its board of 
editors were studying embrjmlogy as medical students, great emphasis 
was being laid on the teachings of comparative embryology. Balfour 
and the Cambridge School were expounding on the elaborations of 
the three-germ-layer theory with great -clarity. The continental in- 
vestigators, taking advantage of the serial section technique, were 
writing extensively on the detailed structure of all manner of embryos. 
These studies culminated in such publications as the Hertwig Hand- 
book of Comimrative Embryology and the Kiebel Nonncn Tafeln Series. 
The burden of their writings was that there are morphologic ground 
plans in development and that these with various adaptations are fol- 
lowed in all animal forms. To them it was the pattern that was impor- 
tant, and this was of an ordained design. It was the concern of the 
investigator to discover this design, with the expectation that it would 
furnish the key to development. Thus the biogenic law and the three- 
germ-layer theory Avere Avidely accepted Avith the reassuring belief 
that nature’s processes are simple AAdien one has discoA’-ered the basic 
morphologic plan. 

While Europe Avas industriously iiiA’^enting doctrines and at a time 
AAdien some of their embryologic tenets appeared to be permanently 
established, a neAv direction of research sprang up; and this AA^as 
largely due to Avorkers on this side of the Atlantic. The details of 
deA^elopment AA^ere dropped and interest Avas concentrated on end prod- 
ucts. The attempt Avas made to discover the laws of breeding and 
cross-breeding, and the science of animal genetics thereAAdth came into 
existence. The geneticist soon settled on the chromosomes as the 
responsible agents for the end products and an American school, using 
the rapid breeding fruit-fiy, the Drosophila melanogaster, as the test ani- 
mal, accumulated a great body of obserAmtions and deductions by 
which the end products of dcAmlopment could be predicted and con- 
trolled to a remarkable extent. There Avas, hoAvever, no thought in 
this of upsetting in any Avay the prcA'^alent embryologic teaching of 
ground plans and germ layers. These inA’^estigators Avere not concerned 
AAuth the Ausible phenomena of development and Avere not actually 
handling embryonic tissues. 

In the meantime interest had arisen in tAvo other directions AAdiich 
did inAmlA’^e handling embiyonic tissues. One of these is represented 
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which they admit is greater than the usual frequency. There is yet no 
evidence, when the cervix is effaced and there is some dilatation of the 
cervix and in the absence of cephalopelvie disproportion or of an ali- 
normal presentation, that in the hands of a well-trained obstetrician 
such a procedure is often productive of harm. On the other hand, 
should prolapse of the cord occur, or puerperal infection set in, the at- 
tendant should be willing to accept the blame for an accident which 
probably would not have happened had he not interfered with a nor- 
mal pregnancy. 

The general practitioner, if not the obstetric specialist, may derive 
some comfort from the incontrovertible fact that childbirth, if left alone, 
is usually a normal process. In sixty years, 73,532 women have been 
delivered in the poorer districts of Boston by third- and fourth-year 
students of Harvard Medical School, with tlie loss of 82 ; a death rate of 
1.1 per thousand. Up to the establishment of the Pregnancy Clinic in 
1913 the rate was 1.6 per thousand ; ' since then it has been 0.5 per 
thousand. During the last six years, 5,033 women have been de- 
livered with no deaths. All abnormal cases are sent into the Hos- 
pital; no operations are performed on the District except low forceps 
and multiparous breech extractions. Possibly such results smack of 
midwifery rather than of obstetrics, but be that as it may, it is not 
likely that the results would have been as good if 1 in 29, or 2,604 
women, had been subjected to cesarean section, if several thousands of 
others had been delivered by “prophylactic” version or forceps, or 
if the membranes had been ruptured indiscriminately simply because 
the patients appeared to be at term. 
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UTEROTUBAL INSUFFLATION AS A TEST FOR TUBAL 
PATENCY, 1920-1940 

I. C. Rubin, M.D., New York, N. Y. 

U terotubal insufflation was devised in 1919 as a nonsurgical 
method of determining tubal patency or nonpatency in cases of 
sterility. It developed indirectly from previous attempts to accomplish 
nonoperative exploration by the injection of f luids opaque to the 
x-rays. Prior to 1919, collargol (Caiy, Diniier, Rubin) and the halogen 
salts (Rubin) were used to Adsualize radioseopieally the uterine caAuty 
and lumen of the Fallopian tubes. These radiopaque substances had 
inherent disadAmntages, notably chemical irritation, intratubal inspis- 
sation, and limited radiopacity in the strengths then employed. 

The departure from the use of x-ray opaque substances and their 
substitution by oxygen was made to aAmid undesirable results. Oxygen 
had already been introduced into the abdominal cavity by direct punc- 
ture and appeared to be Avell tolerated (Stein and Stewart). The 
insufflation of oxygen into the uterus and through the tubes was first 
carried out clinically in November, 1919. Certain symptoms, chiefiy 
shoulder pains and epigastric distress Avhich folloAved the insufflation, 
Avere relieved by reducing the amount of oxygen and by placing the 
patient in the knee-chest or Trendelenburg posture. Furthermore, 
from the outset some mechanical control over the pressure attending 
the insufflation was proAuded. 

The indications and contraindications for the use of the new method 
Avere carefully considered. It Avas obAdous that for clinical application 
CAmry safeguard should be taken. Accordingly the Amlume insufflated 
Avas reduced to a necessary minimum, 50 to 150 c.c.; a siphon Amlum- 
ometer was added to the insufflation apparatus AAdiich already had in- 
cluded a manometer and a suitable uterine cannula. Vaginal and 
cervical hygiene, preference of the postmenstrual phase as the time of 
choice for performing the test, Avere further faA’^orable steps. 

Carbon dioxide Avas next substituted for oxygen, as the latter was 
found to cause someAA'^hat persistent shoulder symptoms, lasting in many 
cases for tAA’’enty-four to forty-eight hours, unless a verj’- minimal amount 
had been used (50 to 75 c.c.). CO„ has the great adAmntage OA^er 0 
in being more soluble and more rapidly absorbed. Furthermore the use 
of COo appeared to eliminate the possibility of embolism. Thus in- 
sufflation of an amount of CO, equal to that of 0 Avas found to be 
resorbed in a fcAv minutes, the patient being kept in the Trendelenburg 
posture. 

It Avas early recognized that a constant floAv rate A\ms useful. Accord- 
inglj^, the amount of gas to be introduced Avas estimated bj’" the number 
of seconds required to reach 100 mm. Hg (15 seconds to 100 mm. Hg). 
This pressure rate floAv AA^as reduced to thirty seconds to 100 mm, Hg and 
later on to sloAver rates. In the last ten years approximatel.A^, I have en- 
deavored to use the more conA'enient constant fioAv rate of 60 c.c. per 
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by a group who by means of cultures in artificial media, were able to 
isolate individual embryonic cell masses and study their characteristics 
in the living state. In this way, much has been learned regarding the 
requirements for the survival, growth, and differentiation of embryonic 
tissues. The important fact was revealed that differentiation requires a 
sufficient mass of tissue. This signified that cells are dependent on the 
influence of neighboring cells and particularly on those differing from 
them in certain potentialities. It was also found that in tissue cultures 
embryonic cells possess an unexpectedly large capacity for change in 
form. A given tissue having the form of a delicate reticulum, such as 
commonly seen in embryonic connective tissue, may, with a slight 
variation in the conditions, take the form of a mesothelium. The student 
of living cells has learned to distinguish the different types by their 
range of transformations instead of by any permanent characteristic 
form. It is form-behavior rather than a fixed morphology that must 
be relied upon. 

The other group studying embryonic tissues comprises those who, 
using live embryos, have removed or transplanted larger or smaller 
parts at various stages of development and in this way have answered 
questions of regeneration, the specificity of tissues and the form and 
orientation of individual organs and parts. This led to the discoveries 
of the influence of different embryonic tissues upon each other and the 
dominance of some over others. By appropriate stimulation, duplicate 
organs could be “induced.” It was further found that induction of new 
organs did not require living inductors, but the derived chemicals were 
similarly effective. Also to be mentioned is tbe large body of observa- 
tions that has been made on the hormonal factors which serve as regu- 
lators of growth and development. These appear to be in the nature of 
environmental influences and therefore are to be grouped with the in- 
ductor agents. 

As these discoveries became available to the embryologist, he has found 
that a more satisfactory analysis of development can be made than the 
classic one of the past which was based almost entirely on an artificial 
morphologic ground plan. The embryo, with the opportunities now 
existing, can be studied as a functional organism and the activities of its 
constituent cells can in large part be determined. It is found that 
these vary with the change in complexity and with the consequent 
change in physiologic requirements from stage to stage. The number 
of layers and the form of the cavities appear to be merely incidental 
and what were thought to be vestiges of phylogenetic importance are 
now in many instances found to be temporarj’- embryonic structures, 
essential to a particular period of development. The present trend in 
embryology is thus to regard all parts of the embryo and its auxiliary 
tissues as having functions to perform. The investigator endeavors to 
distinguish which of these functions are for the immediate maintenance 
of the organism and which produce actual developmental alterations. 
It is now realized that the embryo at all stages is a living individual, 
and is to be explained as a biologic problem, rather than an exercise 
in purely morphologic abstractions. One now begrudges the immense 
amount of effort that has in the past been expended on discriminating 
between the ectoderm, mesoderm, and entoderm cells. 
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phases of the menstrual ovulation cycle grouped themselves into certain 
patterns, while at the same time the force of the contractions could be 
measured in terms of mm. Hg. Experimental application of this method 
in the monli:ey in 1936, and thereafter in the rahbit, paved the way for 
its clinical application as a hiodynamic assay of hormonal therapy. It 
was reserved ehieflj’- for eases of prolonged amenorrhea and certain 
eases of menopause. Other substances, such as pituitriu, pitressin, 
pitocin, thymophysin, adrenalin, and aeetylcholin, were also checked 
as to their pharmacodynamic action by intravenous injection in the 
rabbit. 


In the development of the method of uterotubal insufflation during 
the past twenty years, a period covering the progress of this Journal, 
many notable contributions were made by others. The limitations of 
space allotted to this article make it impossible to enumerate aU of 
them.^" In this brief review, however, one cannot fail to mention a 
few of the pioneers. 

Among the first to adopt the new method were Reuben Peterson, 
1921, 1922 and 1928; Dawson Purniss, 1921; John G. Clark, 1922; 
Robert L. Dickinson, 1922; R. S. Cron, 1922; H. Guthmann, 1922; J. J. 
Mundell, 1922; J. Novak, 1922; A. J. Rongy and S. S. Rosenfeld; 1922; 
E. Graff, 1923 ; S. R. Meaker, 1924. George Gray Ward established the 
first clinic for the specific use of tubal insufflation in sterility at the 
Woman’s Hospital. Guthmann was the first to recognize the difference 
between the manifestations of pressure oscillations vdien the tubes 
were open and their absence when the tubes Avere closed. Henderson 
and Amos Avere the first to publish (1924) their observations on auscul- 
tatorj’- findings during tubal insufflation, describing the tubal souffle in 
patent tubes. 


Many modifications of the apparatus, including a departure from the 
use of oxygen and carbon dioxide by substituting air, and simple 
deAuees for injecting the latter soon appeared. Some of these changes 
Avere apparently instituted to suit the needs of Amrious conditions 
peculiar to different countries. Many haAm sought to modify the 
uterine cannula by additional self-retaining devices, Avhile others as- 
sembled different types of insufflation apparatus including seAmi’a! for 


kjmiographic insufflation. 

The French group Avere among the first in recent years to appreciate 
the A'alue of kymographie tubal insufflation in estimating the phau 
maeodynamic effects of oxytocics and hormones. Bonnet introduced 
a quantimetrie floAv meter for the COo and also dcA-ised a formula 
for calibrating the diameter of the stenosis in strictured Fallopian tubes. 

i\Iany comparisons betAveen the A-alue of lipiodol injection and tubal 
insufflation Avere made, AA'hile most numerous Avere reports on the diag- 
nostic and therapeutic A'alue of insufflation. A number reported upon 
the combination of insufflation A\'ith lipiodol injection, since Peterson 
and Cron employed transuterine insufflation for purposes of pneuino- 


peritoneal diagnosis in gynecology. 

•Full acknowledgment will be included in a forthcoming volume on utcrotul 
Insufflation. 
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minute, which insures against undue reactions on the part of the uterine 
muscle and serves for comparison in the event the test is repeated for 
diagnostic or therapeutic purposes. 

The addition of a kymograph in 1925, in which was incorporated a 
blow-oif device for safety, enabled us to deidve information that had 
previously escaped us. It not onlj’' provided a means of recording the 
graph of the insufflation (tubograph), but the pattern soon became recog- 
nizable as indicating normal physiologic function and abnormal devia- 
tions produced by underlying pathologic condition of the tubes. Thus 
rhythmic contractions associating normal tubal patency were differen- 
tiated from iri’egular, at 3 ’^pical contractions which characterized patho- 
logic tubes. These atypical contractions varied both in depth of their 
force measured in terms of mm. Hg and in relation to their frequenej^ 
and rhjqhmicity. 

It was earlj'’ observed that the pressure recorded in the case of closed 
tubes reached the maximum limit of 200 mm. Hg. In many instances 
the pressure after reaching a high level tended to drop spontaneouslj^ 
which indicated a slight degree of patenc 3 ^ Kj^mographie insufflation 
enabled us to differentiate eompletelj^ nonpatent tubes from partiallj’’ 
patent tubes bj’- the graphic patterns that were recorded. It moreover 
indicated to what extent a therapeutic mechanical effect upon the tubal 
obstruction was obtained and helped to distinguish uterotubal spasm 
from nonpatency. The kymographic insufflation apparatus has been 
modified since 1939 in only one respect, namely, in substituting a flow 
meter ( Foregger tvnel f or the sinhon meter as originallj- employed. 

The records obtained by kymographic tubal insufflation were checked 
at first by laparotomy observations in a series of cases and then by 
lipiodol injection. In practically all instances the findings were cor- 
roborated. Ill contrast to radiopaque substances the tubographs, 
properl}’- interpreted, have the unique advantage of demonstrating in 
a few minutes, normal physiologic tubal function and dcA’iations in 
function which are not possible by the former media. 

A further step in the elucidation of the correlation between the tubo- 
graph on the one hand, tubal strictures and peritubal adhesi ons on the 
other, was to subject the dead and living organs to expei’imental re- 
production of these conditions as far as it Avas possible. The dead or- 
gans Avere found to exert no action upon the gas AA’hich percolated 
through them, Avhereas the surviAung extirpated organs demonstrated 
either normal rhythmic contractions under physiologic conditions and 
abnormal dcAuations under pathologic circumstances Avhich Avere arti- 
ficially reproduced. 

It is of interest to note that rhythmic contractions are rarely ob- 
served Avith the naked eye during laparotomy and under anesthesia. 
This holds true in rabbits also, Avhen the abdominal viscera are exposed 
although the intestines retain their peristaltic actiAuty. HoAvever, Avlien 
an abdominal AvindoAv is scAvcd in, the oviducts are seen to exliilnt ver- 
micular movements. 

The further development of kymographic tubal insufflation Avas in the 
field of biod}mamie as say of hormone s as AA- ell a s oxytocic pharmacologic 
substance^ It liad bmi seen that the A-ariation in tubograplis at certain' 
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in the case of nonpatent tubes ; the disparity is considerable in tlie par- 
tially patent tube series. It is particularly in this condition where kjono- 
graphic insufflation has significance. 

The method of uterotubal insufflation has undergone gradual develop- 
ment from its incipiency in 1919 to its present status as a precise and 
safe clinical iionsurgical test for determining tubal patency. COo, 
adopted as the gas of choice, has proved its usefulness and superiority 
over the years. Strict regard for clinical indications and contraindica- 
tions and attention to the rules of technique are essential safeguards. 
The information derived from kjonographic insufflation goes beyond the 
mere fact of tubal patency, yielding physiologic data not otherwise ob- 
tainable. It affords graphic records but, unlike hysterography, no 
photographic films. With hj'^sterosalpingography it shares the same 
limitation ; namely, the necessity for correct interpretation which in 
the last analysis is an art acquired by ample critical experience. With- 
out going into its comparative merits, it is fair to say that uterotubal 
insufflation in careful hands can be utilized without untoward immedi- 
ate accidents or sequelae in all eases where it is properly indicated for 
diagnosis and therapy. 
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Baeteriologic and pathologic studies were made by some authors 
in connection with the general scope of nterotnbal insufflation and a 
few articles reported the results of insufflation in the presence of ad- 
nexitis. The interstitial portion of the Fallopian tubes claimed the 
attention of some authors, while several studied fetal tubes and those 
of the newborn by insufflation. A number of reports have dealt with 
air embolism and a few with fatalities following insufflation. Endo- 
metrial dislocation was discussed by an occasional author and one or 
two dealt with insufflation during menstruation, and indications and 
contraindications of the method were considered. 

Woi’k upon the physiology of the Fallopian tubes during the men- 
struation-ovulation cycle, with and ivithout the method of uterotubal 
insufflation, was reported by several authors, while a few have specifi- 
cally undertaken hormonal studies in the same connection. The com- 
bination of diathermy with tubal insufflation as nonoperative restora- 
tion of tubal patency and the use of hormones for the same pui^pose 
are to be found in several publications. Study of Head zones produced 
by distention with CO, of ligated tubes and the nonsurgieal reopening 
of ligated tubes by the same method are recent contributions. A few 
publications have dealt with its application in veterinary medicine. 

The nomenclature of uterotubal insufflation has undergone consider- 
able change, not only in its application in foreign lands but also in the 
English literature. Dawson Furniss made first reference to the Rubin 
test. Others have called it the Rubin method and transuterine in- 
sufflation test ; while abroad many refer to it as pertubation, uterotubal 
persufflation. La Insuflacion tubarica, L ’insufflation tubaire, Tubendurch- 
blasung nach Rubin, and Kymographie insufflation. 

The nonoperative method of determining patency of the Fallopian 
tubes appears to have stimulated renewed interest in the sterility prob- 
lem as a whole, in the opinion of some authors, paving the way for 
more concentrated attention to the nonmechanical aspects. 

As a result of cumulative experience with uterotubal insufflation 
during the past twenty years, we are now able to estimate the etio- 
logic importance of tubal obstruction in sterility. Without going into 
the extensive literature on the subject, a general idea of its incidence 
may be obtained from an analysis of 593 replies to a questionnaire* 
embracing 86,113 insufflation tests performed in various parts of this 
country and abroad. According to these statistical data, there were 
complete tubal obstruction in 30.88 per cent of the cases and partial 
tubal obstruction in 8.85 per cent. ]\Iy own series of 5,269 insufflations, 
the majority of which were kymographie, showed an incidence of com- 
plete tubal obstruction in 32.4 per cent and of partial tubal obstruction 
in 33.1 per cent. 

Considering the number of authors, the variety of insufflation ap- 
paratus and individual technique, the different gases employed and the 
natural differences in the particular groups of patients making up the 
various series, it is to be expected that there will be some percentile 
dispari ty in the statistical results. Whereas, these are strikingly close 

^pj*Tao^nMC-'!tionnairo wa.s sent out in early inSP and replic.s were received during 
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fore any rational plan of maternal welfare could arise. The art and 
science of obstetrics has a long, a varied, and a spasmodic history. Its 
early course revolves around the care of the mother, and her interests 
were paramount and the sacrifice of the infant was often necessary. 
Maternal care was almost completely individual in that the midwife or 
doctor looked after his patient, and there was little thought of organized 
effort to care for the mothers of a community. Lying-in institutions 
were established but they were hotbeds of infection until the etiologj’ 
and prevention of puerperal sepsis was determined and put into prac- 
tice. 

In his lectures of about 1776, Thomas Young, of Edinburgh, stated 
that there were two vie^vpoints of midwifery; one, the restricted 
limiting the practice to the care of the woman in labor, the other broader 
view encompassed the care of the woman and a knowledge of the whole 
field of human reproduction. He established a small hospital and made 
provisions for the care of women in their homes. This was in connec- 
tion with the course of instruction in midwifery at the University of 
Edinburgh. Thomas Young was a pioneer though his name is little 
Imown. One cannot think of Edinburgh in connection with maternal 
welfare without calling to mind the great Simpson who did so much by 
establishing anesthesia and analgesia in obstetric practice. Space does 
not permit the mention of his numerous contributions. Antenatal care 
cannot be mentioned without thought of Ballantyne, also of Edinburgh, 
whose monumental pioneer work in this field is classic. 

It is not within the scope of this article to present factual material 
dealing with the advancing knowledge of obstetrics. One can only hint 
at the devastation of human lives marked by the mute protest of the 
tombstones of mothers and infants of successive generations. One of tlie 
greatest killers was infection, and it took decades of accumulated ex- 
perience and scientific observation on the part of men like Young, 
White, Gordon, Leeuwenhoeck, Holmes, Semmelweiss, Lister, and Pas- 
teur to lay the foundations of our present loiowledge of infection and 
its prevention. 

The motives back of maternal welfare are mixed, but the objectives 
are clear. They maj^ be succinctly stated as the preservation of the 
health and lives of mothers and babies, to minimize suffering and to 
maintain and improve the human race. The motives may be humani- 
tarian or necessitarian or sentimental or materialistic. No doubt the 
desire for children and the falling birth rate have been potent factois 
among civilized races. One may view it from the standpoint of the we - 
fare of the individual mother as the physician views his patient 
may take a broad soeiologic view which embraces all mothers and a 
babies. What actuated Kosslein in writing the Eosengaricn is no 
knovm, but a little rhyme in the preface of Kuhn’s reproduction o le 

edition of 1513 is suggestive : 

“For pay, I trust that I may see 
That women safe and happy be. 

But if such pay I am not given. 

Then I must get my pay from heaven.” 



THE DEVELOPMENT OF MATERNAL WELFARE ACTIVITIES 
Fred L. Adair, M.D., Chicago, III. 

T he origins of the interest in mothers and babies are locked in the 
unwritten records of man, and even the earliest written records only 
hint at the customs of early civilizations. Doubtless the instinctive be- 
havior of males to protect their mates and of the females to save their 
young were manifest in primitive man. As the family and the tribe 
developed and as the beginnings of society were established, there were 
more organized efforts. There came to be patriarchal and matriarchal 
systems, and both male and female as well as other dieties came to be 
worshiped. The nomadic tribes and peoples had different mores than 
those who became more settled and better organized socially and 
economically. It followed more or less naturally that mothers and 
babies could and would receive more attention and consideration in the 
matriarchal and the communal systems. No doubt the tribes which lived 
in the same area for any length of time were afflicted with various types 
of infection. Obviously puerperal fever might have been among those 
disorders. 

The various disorders which affected diverse members of the tribe led 
to various superstitions and fears and naturally the diseases which 
afflicted mothers were among those which eventually led to certain mores 
and religious rites which were designed to counteract the evil spirits 
which were responsible for the calamity. It is proliable that in the 
nomadic tribes much of the care was self-care with the assistance of the 
husband, mothers, or some member of the family. It is unlikely tliat 
the tribal movement could be arrested by the episode of childbirth. In 
the communal and settled tribes those Avomen aaAo had experienced 
motherhood assumed the duty of administering care to those of their 
sex who were novices. Gradually this type of service fell to the lot of 
the older women of tlie trilie. This doubtless Avas the foundation of 
inidAvifery. 

When complications arose, tlie assistance of the priests and the medi- 
cine man Avas summoned, and by means of rituals and incantations the 
devils Avere driven aAvay and the Avoman survived or in case of failure 
she died. 

The fecundity of these early peoples Awas high and the death rate Avas 
enormous. Living Avas precarious and life Avas cheap. The struggle 
for existence Avas difficult and sentiment played little role, the survival 
of the individual Avas apparently of little importance to anyone except 
himself. It is, of course, aa'cII knoAA'n that AA-eaklings at both extremes 
of life AA'ore frequently sacrificed, as primitive living required the self- 
sufficiency of the individual. We also knoAv tliat abortions AA-ere fre- 
quently ]n-oduced by very crude and often violent, methods. 

From these relatiA-ely simple tribal organizations more complex so- 
cial .systems arose and succcssiA’c ciA'ilizations luiA-e risen and fallen leav- 
ing little trace of the dcA'elopmcnt of obstetrics AA'hich Avas e.ssential be- 
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Conference on Ciiild Healtli and Protection, on various advisory com- 
mittees of tlie Children’s Bureau and those of tlie Llaternity and In- 
fancy Divisions of the various states. They have exiiended much ability 
and energy in making the often unpleasant hut essential scientific and 
educational studies of maternal, fetal, and neonatal deaths. The Ameri- 
can Committee on Maternal Welfare has replaced the Joint Committee 
and continues medical and nursing leadership in the field of maternal 
care by such activities as the publication of small obstetric manuals, 
pamphlets, and a quarterly bulletin. It has also created and sponsored 
the educational feature movie, “The Birth of a Baby,” and the First 
American Congress of Obstetrics and G3aiecology. 

Various local organizations such as the Lobenstine Clinic, the Ma- 
ternity Centers of NeAv York and of Chicago, the Frontier Nursing 
Service, and manj^ others have assumed national significance. The most 
comprehensive national iirogram had its beginnings in the Sheppard- 
Towner LaAv Avhich Avas attacked and finallA" failed to receive federal 
appropriations. Similar and eA'en more far-reaching legislation has 
been incorporated in Section V of the Social Security Act Avhich has 
stimulated and put into effect educational, service, and research ac- 
tiAuties in the fields of maternal and infant health in Amrious states and 
territories. All of these factors and manj’- others have been responsible 
for the gratitying reduction in maternal mortality rates. There is more 
to be accomplished and morbidity as Avell as mortality must be con- 
sidered. The stillbirth and neonatal death rates must be reduced and 
morbidity must be prevented. 

Medical and nursing service, education, and investigation are vital, 
and programs must be developed localty to meet communitj’ needs. 
The basic principles are general, but their application must be de- 
veloped and made b}^ methods Avhich are best adajAted to the various 
localities. 

The mania for Avar should not lead us to a neglect of the Autal de- 
fenses of the mothers, the home, and the motherland. 
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There is, so far as my knowledge of the literature reveals, no com- 
plete exposition of the fundamental principles of maternal welfare until 
the little known but comprehensively and beautifully -wi’itten book of 
William Buchan was published in 1803. His work was designated for 
the intelligent lay reader and was entitled Advice to Mothers. He 
presents in a lucid style most of the basic ideas which are accepted 
today as the essentials of maternal welfare. Naturally one would not 
accept the methods and technique of his day as advisable today. A 
couple of quotations from his introduction are pertinent to this discus- 
sion. Speaking of mothers he m*ites, “The want of proper instruction 
at an early period of life betrays them into a variety of fatal mistakes 
respecting their own health as well as that of their children.” With 
reference to a general plan to reach all mothers, especially those living 
in poverty, he states, “I do not know any manner in which humanity, 
charity, and patriotism can be more laudably exerted, or even a part 
of the public revenue more usefully employed than in enabling mothers 
to bring up a healthy and hardy race of men, fit to earn their liveli- 
hood by useful employments and to defend their country in the hour 
of danger.” 

Pinard stressed the importance of the obstetric examination of preg- 
nant women, and certain institutions were established in France for 
their care. This was about the beginning of the present century. At 
this period Ballantyne was establishing prematernity wards for the ante- 
partum care of women with complications, and he prophesied in an 
imaginary conversation that by 1940 the obstetricians would wonder 
why those of a generation before had spent so much time and thought 
about the few liours of labor and so little concerning the nine months 
of pregnancy. This has been realized in our country and even further 
advances have been made, as complete maternal care is now recognized 
not only as desirable but as essential for the future welfare of our 
nation. Present events intensify this feeling as the future of our 
civilization depends upon us, while forces beyond our control are wreck- 
ing the civilizations of Europe. We have extended our ideas of ma- 
ternal welfare to include preeonceptional care as shoivm by legal require- 
ments for premarital examinations and for the inclusion of the father 
in the educational and welfare program. The family is the social unit, 
and the mother is becoming to be recognized as the kej'stone in the arch 
of family welfare. 

One can briefly mention some of the important events in the develop- 
ment of maternal care from the early beginnings of prenatal work in 
Boston under the leadership of klrs. Putnam, the establishment of the 
Society for the Study and Prevention of Infant klortality out of which 
the Joint Committee on klaternal Welfare originated. From this com- 
mittee, formed twenty years ago, has come national, state, and local 
Icadei-ship in developing programs to conserve health and lives of the 
mother, the fetus, and the newborn. Its members have done noteworthy 
work in supplying medical leadership all over the United States, have 
worked hard, cheerfully, and voluntarily on Hoover’s White House 
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the support of an infant unless they have families which are financially 
able and willing to take the child into their family? This is often not 
the ease. 

There seems to have been a definite trend toward a gentler and more 
merciful attitude on the part of the law toward both the unfortunate 
unmarried mother and her child. In a decision rendered in one of the 
courts of the State of Illinois, the following expression seems signifi- 
cant : ‘ ‘ The harsh doctrines of the common law which gave an un- 
married mother and her illegitimate child little standing or protection, 
have been modified by the legislature and court decisions of this state.” 

The very sane conclusion of the excellent study from which I have 
quoted is that “the child born out of wedlock should be considered 
first as a child, and accorded at least an approximation of the rights 
accorded other children.” During a service of two years on a com- 
mittee of the Chicago Council of Social Agencies, which tried to draw 
up an improved adoption law for the State of Illinois, I was struck 
with the fact that the infant is not yet adequately protected. As most 
adoptions are of illegitimately born children, this primarily concerns 
this group of children. In adoptions, the interests of the child demand 
that a home be found which is suitable for the child rather than to 
find babies for homes which are childless. In some eases the latter 


motive seems to be the ruling one. Adequate protection of the child 
to be adopted should be provided in all states. 

The question which particularly interests physicians is the medical 
care which this group should receive. Hans Zinsser of Harvard, in 
his recent book, speaks of the doctor as being so conditioned, by his 
training, that he is indifferent to social status, morality, or even crim- 
inality in those who come under his hand as patients. The unwed 
expectant mother, to him, is a pregnant woman Avho presents exactly 
the same obstetric problem which her more fortunate married sister 
does. The care of both the mother and the infant aftenvard may be. 


and in many cases is, a social problem, to be dealt with by those who 
are competent in the field of social service. There is a clear-cut need 
for both efficient medical care and competent help in making sue i 


social adjustments as may be needed. 

Manj^ illegitimate births have been cared for in “maternity homes, 
the efficiency of Avhieh varies greatly. Some of these are, or have been, 
poorly run, providing medical care of a mediocre sort. From the point 
of AueAV of the physician, nothing seems adequate, or just, but piopoi 
obstetric care of the sort which may be had in a well-staffed ho.spita . 
It should be said that most hospitals have been Avilling to undertake 
their fair share of this task. Some facts are quoted in the UniACi.si } 
of Chicago Report to Avhich I hav'e already referred. The great 
ity of the hospitals Avhich ansivered a questionnaire as to their at i nc e 
toAvard the unmarried mother responded that they eared foi leni- 
During the year 1928, 877 illegitimate Imbies, out of i,346 labors wer 
born in hospitals in Chicago, AA'hile, in the rest of the . 

labors out of 1.035 Avere cared for in hospitals. In the city of Ui . o ^ 
a few institutions did the bulk of the work, seven lio.spitais iiaAin, 


eared for 655 cases. 



THE UNiMA-RRIED MOTHER AS A MEDICAL AND 
SOCIAL PROBLEM 

W. C. Danforth, M.D., P.A.C.S., Evanston, III. 

T he mode of dealing with the unmarried mother and her child has 
come down from The English Poor Law and the English Property 
Law. In earlier days the bearing of an infant outside of Avedlock was 
not considered an offense against the criminal laws, but the bringing 
into the world of a child who might become a burden upon the parish 
in which it was born was an offense. In other words, having a child 
without being married was not legally wrong but the producing of a 
child who might add to the sum of public expense was against the law. 
This attitude, not greatlj^ modified by the passage of time, continued 
until the beginning of the twentieth century. The changes, legal and 
otherwise, which have come about, have been largely motivated by 
organizations of Avomen, avIio liaA'-e recognized that the older aucav of 
this problem was too scAmre and that it did not seiwe the best interests 
of society. 

The first move in our OAvn country toward a change in attitude seems 
to have been the publication in 1920, by the Federal Children’s Bureau, 
of the first of a number of studies on “Illegitimacy as a Child Welfare 
Problem.” These have done a great deal of good in emphasizing the 
fact that, in cases of illegitimacy, there is ahvays an infant, Avhieh is 
Avholly innocent and has rights, legal and moral, to consideration. I 
Avould quote in this connection from a publication of The School of 
Social Service Administration of the University of Chicago, Avhich 
deals comprehensively Avitli the question of illegitimate births in the 
State of Illinois during the year 1928. AVe find in that j^ear, in a state 
Avith more than seven million people, there Avere 129,668 births. Of 
these, 2,381 Avere illegitimate, or 18.36 per thousand. This study indi- 
cates clearly that the problem of the unmarried mother and her infant 
is one of youth, 84 per cent of the mothers being under tAventy-five 
years of age. Forty per cent Avere under eighteen years, and 11.06 per 
cent Avcre fifteen years of age or less. Only 7.05 per cent Avere over 
tliirty years of age. From the standpoint of the most rudimentary 
liumanity, it seems obvious that, if, in one state in one year, there are 
2.381 birtlis out of Avedlock, and if 146 of these mothers are girls of 
fifteen years or less, and 787 more of them arc from sixteen to eighteen 
years of age, Ave have before us a situation Avhich merits the most care- 
ful consideration, not only of social AAmrkers and physicians, but of 
every intelligent and socially minded citizen. 

The mother and the baby miust both be cared for. The insistence 
Avhich has been made by certain social Avorkers that in all cases the 
mother be made to keep her child, seems in the face of figures .such as 
those .iust given, to he ridiculous. What can a child under fifteen, or 
even the large group of mothers betAveen sixteen and eighteen, do for 
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obstetric care, and an efficient attempt to restore the child to psj'chic 
normality, than these young girls who have been so unfortunate as to 
find themselves among the unwed expectant mothers. 

The leaders in obstetrics in this country believe that the expectant 
mother and her infant should have the care which is due them. They 
do not condone immorality, and they regret that any woman, and par- 
ticularly a young girl, should be in such a predicament. The broaden- 
ing of human knowledge has brought with it great changes in the 
manner of dealing with the problems of society. The inadequate and 
sometimes brutal treatment accorded to the insane in previous cen- 
turies has given way, with the development of the science of psy- 
chiatry, to a finer, more humane and much more efficient inode of 
treating those afflicted with diseases of the mind. The increase in the 
understanding of criminology has changed very greatly the mode of 
dealing with those who have fallen afoul of the law. The older, more 
severe, and often ineffective punishments have given way to a more 
constructive policy in which the desire for rehabilitation finds expres- 
sion. Those who have fallen victims to alcohol and drugs are helped 
to regain control of themselves. The effort is sometimes successful 
and sometimes not, but the desire to help these unfortunates back to 
normal life is better than a univex-sal condemnation. And success has 
sometimes paid excellent dividends. The change in the attitude toward 
the unwed mother and her child, and the presence of the latter must 
never be forgotten, is another evidence of the wiser, more tolerant, 
and more constructive attitude of mind which has come with the pass- 
ing years. The doctor with entire sympathy looks upon the unmarried 
mother and her child as a pi'oblem, both medical and social. Social 
adjustments can best be made if the mother and her child are in good 
physical condition. This is most likely to be if obstetric care has been 
adequate. All of these women cannot be made into valuable members 
of society. All of the members of the other groups mentioned earliei 
in this paper may not be fully restored to usefulness. But many can 
and any physician who has had large experience knows that, in sphe 
of prejudiced statements to the contraiy, some may be made into iisefu 
women. The fact that so many of them are very young makes it even 
more important that they should be given a fair chance. May^ we hope 
that increasing improvement in social and economic conditions maj 
cause the number to be less in the future. 
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While insisting that the obstetric care extended to the unmarried 
mother and her infant be adequate in quality, neither physicians, who 
have had experience with these cases, nor social workers, are disposed 
to insist that all unmarried mothers are wholly worthy women. There 
are among them some who are irresponsible, lacking in morals and 
often in intelligence. It is often difficult to make anything more of 
them than they appear to be at first. Obstetric care and subsequent 
social help must, however, be given. The social worker, in such cases, 
has the more difficult task. 

Our present economic situation probably is responsible for at least 
some of the illegitimate pregnancies Avhieh occur among girls of a 
much higher social group. The impossibility of supporting a wife and 
family upon the income of many young men interferes with marriage 
and the establishment of a home at an age at which it is physiologically 
desirable. This, unless young people are entirely separated, and hor- 
monal stimuli being what they are, inevitably leads to an occasional 
pregnancy. These young mothers may be girls of education, breeding, 
refinement, in every waj^ capable of fulfilling the responsibilities of 
wife and mother; Indeed, their potential worth to society may be 
greater than that of some of those Avho condemn them most severely. 
I, and no doubt many of the readers of this Journal, have seen young 
women pass through an experience of this sort and later occupy useful 
and respected positions in their respective communities as wives and 
mothers. The girl should be persuaded not to have an abortion done. 
It is dangerous and it evades the situation too easily. The man may be 
more than willing to adopt a course which will immediately free him 
from embarrassment and all of the danger of Avhieh is borne by the 
girl. She is partly responsible for the existence of the unborn human 
being, and she should give it a fair deal and not take its life. Abortion 
is merely adding to the wrong already committed another of greater 
degree. The difficulty may be solved sometimes by sending the ex- 
pectant mother to some other place, Avhere the infant may be born, 
and, if necessary, adopted. The mother may then return without harm 
to her reputation. This deAuce is someAAdiat more likely to be useful 
in the case of the unemployed girl Aidiose parents haAm some means and 
Avho may make it possible for her to Ihm aAvay from home for the 
necessary time. 

The lAA'O things AA'hich must be accomplished in any illegitimate preg- 
nancy are the safeguarding of the health of the young Avoman and the 
preservation of her self-respect. She should be brought back to normal 
life in good physical condition and Avith her morale intact if possible. 
And she should not return, particularly if .she is to Avork, until her 
strength is entirely restored. 

In the case of the very young child, it is difficult to condemn her 
severely. The blame i-ather rests iqion faulty care and supervision for 
Avhich the parents are to blame. To a.s.sume that she is irreclaimable 
is an evidence of prejudice rather than .iustiec. especially as young 
male ofionders are labored Avith in the hope of making useful citizens 
of them. From the vieAvpoint of the obstetrician, it is difficult to im- 
agine a group of patients Avho are more completely in need of proper 
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flow and cervical imicons contaminations excepted). Thus, a depletion 
of glycogen in the vaginal epithelium favors a higher pH and a more 
suitable nidus for the infection. 

The laborious and meticulous methods used by Hesseltine® to obtain 
pure cultures were fruitless. Yet, within the past year Plass and Trus- 
selb succeeded in obtaining a bacteria-free trichomonad culture which 
has been carried through numerous transplants. Plass and Trussell," by 
inoculating human vaginas mth these subcultures, produced sjuiiptoms 
similar to and flndings comparable to the clinical entity of vaginal 
trichomoniasis. Hesseltine has examined the Plass-Trussell Cultures 
2 and 29 and concurs in the bacterial purity. Fragmentary evidence 
points to absence of viruses. Using these bacteria-free cultures, Wolters 
and I® produced vaginitis as described by Plass and Trussell but not in 
as great a frequency. This outstanding feat of obtaining a bacteria-free, 
readily growing culture may break the “log jam” of controversy and 
open avenues for improvement in therapy. Even so some points are un- 
answered, namely: (1) under what conditions will vaginitis occur? and 
/' (2) why is there an altered bacterial flora ivhen the condition of vaginal 
trichomoniasis develops ? 

DeLee® published the first report in the American literature in 1920 on 
vaginal trichomoniasis in which he cautioned against confusion with 
gonococcal infection, described the macroscopic appearance, emphasized 
the need of moist slide examinations for diagnostic confirmation, but he 
was misled in the ease with which the condition could be cured. He 
relied upon a single or occasionally two or three vigorous scrubbings of 
the vaginal walls, followed bj’- packing with glycerin and soda. In due 
time, Mathieu^® confirmed Greenhill’s^^ procedure which deviated only 
slightly from the one DeLee used. Ultimately this painful and traumatic 
therapy became less popular and has been practically discarded. 

Davis and Colwell,^® and Davis’^ presented a scientific and noteivortliy 
in vitro study of many agents for trichomonadicidal action and then 
made clinical applications. Their less irritating and less painful 
cleansing of the vagina with liniment of soft soap and antiseptic powder, 
creosol douche, and icthyol glycerin tampons loomed promising. Yet 
Da-\ds warned that persistent treatment for montlis may be necessaiy to 
effect a cure. 

i\Iany methods came before the profession with assuring promises 
too often based on insufficient numbers and inadequately controlled 
cases; but as requirements for longer periods became obvious, milder 
and saner practices arose. Kleegman’® introduced Lassar’s paste. 
Furniss^® proposed diluted mercuric chloride douches. Gustafson^' 
urged sodium bicarbonate douche and gbmerin-soda tamponade. The 
employment of a dry preparation (kaolin, sodium bicarbonate and 
stovarsol) appealed to Gellhom.^® Perhaps to him should go the credit 
for fostering the dry principle advocated generally today. Still more 
materials and vehicles had to pass the test, such as hypertonic saline 
douche by Bosenthal, Schwartz and Kaldor;’® silver picrate by Win- 
therr® quinine by Pattyson magnesium and copper sulfate by 
Ruble:" halogenated quinolines by Huffman.®® Zener, Janeway,®® and 
Karnaky:®® various arsenical preparations and finally common .sugars 



VULVAL AND VAGINAL MYCOSIS AND TRICHOMONIASIS 

H. Close Hesseltine, M.D., Chicago, III. 

W HEN the first issue of the American Journal of Obstetrics and 
Gynecology appeared in October, 1920, the clinical entities of vulval 
and vaginal mycosis and trichomoniasis were unrecognized except by a 
very few. Within two decades nearly every member of the medical 
profession of the United States has learned more about these conditions 
than was knoAvn b.v the earlier best informed specialist. Formerly the 
belief was current among women that vaginal discharge was associated 
with marriage and childbearing. Relief, but usually not cures, came from 
self-presci'ibed dailj’’ douches. This no longer holds largely as the result 
of scientific study. The major contributions have lieen made by re- 
searchers in the United States. The limited space afforded here neces- 
sitates the selection of representative works. 

TRICHOMONIASIS 

Vaginal trichomoniasis is an infection (until recently called infesta- 
tion) caused by protozoa, or bacteria in association with the flagellate. 
Because Donne identified the vaginal tetratriehomonad in 1837, his 
name is often associated with it. Controversies over the exact etiologic 
agent have waxed and waned. Musgrave* in 1922 commented that “the 
part played by the flagella in its (ey.stitis) production has not been 
sufficiently studied. ’ ’ 

Stein and Cope*’ ^ presented evidence supporting the contention that 
the trichomonads were pathogenic and recorded that no specific or 
other bacteria were found. Present-day views agree to the extent that 
the bacterial flora is not normal; that it is Type 2 or 3. Hibbei’D trans- 
ferred vaginal discliarge containing trichomonads to normal vaginas, 
and suliscquently introduced a streptococcus with a resultant vaginitis. 
He assumed tlie streptococci were pathogenic Init did not account for 
the inal)ility of the bacteria with the trichomonas discharge to pi’oduce 
a reaction. Later Hibbert and Falls’* obtained favorable tlierapeutic 
rc.sult.s with liacterial filtrate. 

With a culture of trichomonads free from bacteria and Auruses, one 
could make experimental studies which might answer tlie question 
of pathogenicity. Generally. ]m)tozoologists have inclined to the view 
that bacteria may bo re.sponsible while most clinicians took the opposite 
stand. It is possible that it is a combination of both protozoa and bac- 
teria (symbiotic relation) or cither. 

Bland, Gohlsfein, Wenricli. and Weiner- found a variable beliavior 
of different triehomonad strains. Their cultures grew bcttei- aliove pH 
of .six and well on the alkaline side. It is establi.shed that the normal 
vaginal idl ranges from 4.0 to .">.0 and that the acidity is related to the 
carbohydrate content of the vaginal epitholiiim Gnenstrual and lochial 
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Most of the commonly accepted and employed preparations contain 
some carbohydrate or glycerin and gelatin for the vehicle or carrying 
agent and vaginal bacilli thrive in the presence of these, bringing about 
an increased acidity which is associated with an unfavorable environ- 
ment for the protozoa and the abnormal bacterial flora. Hence, a 
direct relationship exists with the vaginal bacilli, glycogen-like content 
of the vaginal epithelium, increased vaginal aciditj’’ and health of the 
vagina. Moreover, vaginal trichomoniasis is not encountered in 
vaginas with a rich glycogen-like store and a thick epithelium. Since 
there is no evidence at hand which suggests that a pathologic hyper- 
acidity ever exists in the vagina, alkalies should be persistently and 
insistently avoided. 

Vaginal trichomoniasis thei’apy thus falls into two categories, active 
and supplementary. Active is that which is directed at eradication of 
the vaginal condition, and supplementary that which serves to prevent 
reinfection. 

VULVAR AND VAGINAL MYCOSES 

Yeastlike fungi are the only common fungi producing vulvar and 
vaginal mycoses. Clinicians by common usage call them monilia and 
cryptococeus, although the term monilia is botanically incorrect. Prac- 
tically all the other fungi (leptothrix, streptothrix, actinomyces, blas- 
tomyees, etc.), irrespective of the higher, lower, or intermediate forms, 
produce rarely obstetric or gynecologic disease. 

Within less than a score of years, the profession lias become cognizant 
of the common vaginal mycoses of pregnancy and the mycotic vulvitis 
associated with diabetes mellitus. Formerly these were considered rare 
and of questionalfle import. Moench,®® C. H. Davis,®® Popoff, Ford and 
Cadman,®" and Heard®® contributed to the rediscovery of this entity. 
Plass and co-workers®® characterized the clinical entity by an invariably 
and constantly present sjunptom, pruritus, and the common finding of 
caseous-like material or thrushlike spots in the vagina. Even though 
the vulva may show considerable reaction, the vagina is the focal site 
and usually^ more definitely involved. Other symptoms and findings 
varied considerably. The pruritus varied from a mild to a most de- 
manding and unrelenting itch, even to the extent of severe sleep disturb- 
ances. The acme of the itch coincided with the retiring period and early 
hours of sleep. It was felt"® that the pruritus resulted from some 
by-product of metabolism, such as acetaldehyde or pyruvic acid. His- 
topathologic®^ study revealed only a superficial involvement of the 
vaginal epithelium. 

Because many women may harbor these fungi without sjauptoms or 
clinical e’sddenee of infection, evidence is at hand for the recognition 
of earriei’s. To advance proof of pathogenicity Plass and co-workers in- 
oculated pure cultures of this fungi into (1) normal fungus-free vagiinas 
with a resultant mycosis and (2) normal oral cavities of newborn in- 
fants with subsequent typical thrush .states and fulfilled Kich’s postulates 
throughout. Later Bland, Kakoff and Pincus« amply confirmed the.se 
responses to inoculation. 
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and especially lactose. The postmenopausal case Avill respond espe- 
cially well to estrogenic hormone, so said Davis.-” 

Like his many contemporaries, Karnaky^® has changed from one to 
another preparation. In controlled series cA’^alnating lactose (alpha or 
common), it Avas fonnd^® that it gave just as faAmrable responses as the 
proprietary products. The addition of citric acid Avas Avithont value 
and hence is no longer advised. Roblee-® found beta lactose equallj^ as 
good. Glassman®® stated that “the multiplicity of treatment indicates 
that a satisfactory method is not aAmilable. ’ ’ Surely he meant that a 
simple, rapid, and inAmriably dependable method Avas not at hand, for 
by thorough and complete treatment Avith one of many preparations 
most patients are benefited ultimately. 

Cures appear to result : 

1. From desiccation of vaginal mucosa with powders or tablets. 

2. By protection of the deeper or basal epithelium by escharotic action of the 
surface epithedium. 

3. From stimulating the epithelium after the menopause with estrogenic agents 
to build up into a healthy state. 

4. By enhancing a normal epithelium and bacterial flora and replacement of a 
carbohydrate. 

5. By a combination of actions. 

All useful therapies by one or another means fat'or the restoration 
of a normal vagina, histologically, chemically, and bacteriologieally. 

Active therapy consists of office and home procedures. The details 
of the various routines are available in the current literature. Supple- 
mentary therapy is the eradication of extrinsic and intrinsic focal sites 
such as vaginal submucosal lesions, cervicitis, uretliritis, cystitis, gastro- 
intestinal or buccal infections, and infections in tlic sexual jiartners. 

' Histologic observations by Adair and myself” revealed infiammatory 
sites and suppuration areas under the vaginal mucosa. Only liacteria 
Avere observed, but these multiple lesions might prevent physiologic 
recovery if therapy Avas prematurely AvithdraAvn. The oi-dinary cervical 
erosions and chronic nonspecific cervicitis respond to desiccation and 
cauterization by chemical and electrical means, provided it is done under 
proper indications and Avith sufficient caution and judgment. Even 
though seA'eral AAmrkers belicA’-e that the vaginal trichomonads are not 
found in the rectum, anal hygiene should be prescribed as a jireeaution. 
IMore coiiAuncing cAudenee is needed to establish this ])oinl. Sexual 
abstinence is urgent, because in infrequent instances patients may be 
reinfected by 'their partner, according to Cornell and Riba,®- Drum- 
mond,®® Karnakjq®® and Adair and myself.-” If reinfection folloAvs 
coitus, the male should be studied. 

Because many patients AA-ilh early and mild A'aginal trichomoniasis 
are cured rather readily, extensiA'e studies for focal sites are ordinarily 
unnecessary, but, in instances of persistent or recurring infections, one 
should make a thorough search. Acidification of the urine and forced 
fluids may correct a loAver urinary tract infection, thus excluding the 
need for cy.stoscopy. Allen and colleague.s®^ and otliei-s called at tent ion 
to this nidus. 
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found that single prophylactic applications immediately after birth 
of 1 per cent aqueous gentian violet to the oral cavity of the neAvborn 
whose mothers have vaginal mycoses will reduce remarkably the 
sporadic eases of oral thrush. 


SUMMARY 

Twenty years ago gross ignorance prevailed on vaginal trichomoniasis 
and vulvar and vaginal mycoses. Today these conditions are usually 
recognized and adequately treated although improvement in therapy 
should and will likely take place. To the physicians of the United 
States goes prioritj’- for most of the important contributions in the 
understanding of these entities and credit for resourcefulness in the 
development and improvement of therapies. 

REFERENCES 

(1) Miisgrave, Wm. E.: J. A. M. A. 79: 2219, 1922. (2) Stein, F.: Am. J. 

Obst. & Gyneg. 24; 348, 1932. (3) Stein, F., and Cope, E. J.: Ibid. 22: 368, 1931. 
(4) HiEbert, G. F., and Falls, F. E.: Ibid. 36: 219, 1938. (5) Bland, P. B., Gold- 
stein, L., Wenrich, D. H., and Weiner, E.: Am. J. Hyg. 16: 492, 1932. (6) Eessel- 
tine, E. Close: Am. J. Obst. & Gynec. 26: 46, 1933. (7) Plass, E. D., and 

Trussell, B. E.: In press. (8) Walters, S., and Eesseltine, E. Close: Un- 

publislied. (9) DeLee, J, B.: Illinois M. J. 37: 186, 1920. (10) Mathiev, A.: 

Northwest Med. 29: 15, 1930. (11) Greenhill, J. P.; J. A. M. A. 96: 1862, 1931. 

(13) Davis, C. E., and Cohuell, C.: J. A. M, A. 92: 306, 1929. (14) Davis, C. E.; 
Am. j. Obst. & Gynec. 18; 575, 1929. (15) Kleegman, Sophia: Surg. Gynec. Obst. 
51: 552, 1930. (16) Fumiss, E. D.: Am. J. Obst. & Gynec. 20: 93, 1930. (17) 
G^tstafson, G. W.: J. Indiana M. A. 23: 81, 1930. (18) Gellhorn: J. A. 
M. A. 100: 1765, 1933. (19) Bosenthal, L., Schwartz, L. S., and Kaldor, J.: 

J. A. M. A. 105: 105, 1935. (20) Winther, N.: Minnesota Med. 19: 731, 1936. 

(21) Pattyson, B. A.: New York State J. Med. 37: 41, 1937. (22) BnUe, W. 

K. : Northwest Med. 33: 14, 1934. (23) Enffman, J. W.: Am. J. Surg. 30; 

312, 1935. (24) Zener, F. B.: Northwest Med. 36: 7, 1937. (25) Janeway, M. M.: 

New York State J. Med. 35: 528, 1935. ' (26) Karnahy, K. J.: Med. Eec. & Ann. 
May, 1926. (27) Davis, M. Edward: Surg. Gjmec. Obst. 61: 680, 1935. (28) 
Eesseltine, E. Close: J. A. M. A. 109: 768, 1937. (29) Boblee, M. A.: J. Missouri 
M. A. 34: 285, 1937. (30) Glassman, O.: J. A. M. A. 102: 1748, 1934. (31) 

Adair, F. L., and Eesseltine, E. Close: Am. J. Obst. & Gynec. 32: 1, 1936. 
(32) Cornell, E. L., and Biba, L. W.: Surg. Gynec. Obst. 63: 511, 1936. (33) 

Drummond, A. C.: Am. J. Surg. 31: 98, 1936. (34) Allen, E., Jensen, L. B., and 
Wood, I. E.: Am. J. Obst. & Gynec. 30: 565, 1935. (35) Moench, L. M.: Med. 
Clin. North America, May, 1929, Philadelphia, W. B. Saunders Co., p. 1581. (36) 

Davis, C. E.: Am. J. Obst. & Gynec. 18: 716, 1929. (37) Popof, N. W., Ford, 
F., and Cadman, W. E.: Ibid. 18: 315, 1929. (38) Eeard, E. L.: Texas State 
J. Med. 24; 357, 1928-1929. (39) Plass, E. D., Sorts, I. E., and Eesseltine, E. C.: 
Am. j. Obst. & Gynec. 31: 320, 1931. (40) Eesseltine, E. Close: Ibid. 34: 855, 

1937. (41) Bland, P. B., Balcoff, A. E., and Pincus, I. J.: , Arch. Dermat. & Sj-ph. 

36: 760, 1937. (42) Eesseltine, E. Close, and Campbell, L. K.: AM. J. Obst. & 

Gynec. 35: 272, 1938. (43) Woodruff, P. W., and Eesseltine, E. Close: Ibid. 36: 

467, 1938. (44) Benham, B. W., and Eopkins, A. McE.: Arcli. Dermat. & Sj'pli. 

28: 532, 1933. (45) Eopkins, E. W., and Eesseltine, E. Close: J. Lab. & Clin. 

Med. 21: 1105, 1936. (46) Stovall, W. D., and Bubolz, A. A.: J. Infect. Dis. 50: 

73, 1932. (47) Shaiv, F. W.: J. Lab. & Clin. Med. 20: 113, 1934. (48) Jones, C. 
P., and Martin, D. S.: AM. J. Obst. & Gynec. 35: 98, 1938. (49) Weidman, F. D.: 
Arch. Dermat. & SjT)h. 19: 807, 1929. (50) Davis, A[. Edward, and Pearl, S.: 

Am. j. Obst. & Gynec. 35: 77, 1938. (31) Noonan, W. J., and Eesseltine, E. C.: 

J. Lab. &- Clin. Med. 21: 281, 1935. (32) Eesseltine, E. C., and Eopkins, E. W.: 

Ibid. 21: 288, 1935. (53) Eesseltine, E. C.: Am. J. Obst. & Gynec. 34: 439, 1937. 
(54) B:tms, G., and Eesseltine, E. Close: Unpublished. 



HESSELTINE: MYCOSIS AND TRICHOMONIASIS 


645 


Plass and co-workers^® pointed out, also, the fallacy of the term, 
diabetic vulvitis, and offered convincing proof that it is actually a 
mycosis. Studies later by Hesseltine and CampbelP® terminated in 
emphatic confirmation of this stand. The severity of the vulval mycoses 
in diabetes is related usually to the degree of glycosuria. Furthermore, 
the vulva has a hyperemic and “scalded” appearance and lacks the 
^ caseous material or thrush patches characteristic of vaginal mycosis. 
The vaginal mycosis of pregnancy and vulval mycosis in dialietes thrives, 
presumably due to the increase carbohydrate availability of the vaginal 
mucosa and the glucose in the urine adhering to the external genitals. 

Woodruff and found that the incidence of vaginal fungi (both 
, pathogenic and carrier states) in unselected pregnant patients varied 
from 14 per cent in better class white to 33 per cent poor class white 
and to 41 per cent colored groups. 

Benham and Hopkins^^ made the surprising discovery that 18 per cent 
of healthy women harbored these monilia in the gastrointestinal or 
genital tract. The incidence is lower in men. Dissemination by coitus 
, is unlikely hut occurs occasionally. 

: Fermentation and morphologic studies are a reliable means of iden- 
tification in most instances if the detailed plan of Hopkins and myself''® 
is carried out. Stovall and colleagues,^® Shaw,''' Jones and Martin,^® 

' Weidman^® and many others have offered their views in this controversial 
field of identification and are recognized authorities. 

Untreated vaginal mycosis of pregnancy practically always runs a 
.self-limited course, terminating at or after delivery, presumably due to 
/ an insufficient carbohydrate content after parturition, a behavior noted 
/ by Davis and Pearl.®® 

Because mycotic wilvitis occurs so commonly in diabetics, diabetes 
must be suspected until completely excluded by adequate tests, when- 
ever vulvar myoeis is encountered. 

Treatment of mycotic vulvitis consists of diabetic management and 
local fungicidal therapy. Topical application of 1 per cent aqueous 
gentian-violet solution daily will usually give complete relief. Appliea- 
^ ytions of diluted Lugol’s solution every day or so in increasing strength 
will likewise cure. 

Vaginal mycoses respond to daily applications of 1 per cent aqueous 
gentian-violet solution if precautions are employed to prevent reinfec- 
tion, especially from the bowel. The work of Noonan and He.sseltine®^ and 
Hopkins and Hesseltine®® pointed out that acids and alkalies are 
therapeutically not feasible and that clement iodine possessed the greatest 
potency in the presence of serum and cellular elements. 

With this information a study Avas begun®® and is still in progress 
in Avhieh potassium iodide (0.213 Gm.) and potassium iodate (0.035 
Gm.) each are dispensed now in separate (0.5 to 1.0 Gm.) tablets 
(vehicle of neutralized Kaolin) for vaginal insertion. Vaginal acids 
react with those two materials to liberate element iodine thus re- 
ducing the number of office visits. Gelatin capsules provide a sub- 
stitute for tablet forms, but sugar and starch vehicles must be avoided. 
An occasional patient complains of irritation and an infrequent one 
■"’ill have slight vaginal burns from the iodine. Burns and I®^ have 



648 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the acute anoxic episode at birth, it tends to circumscribe unduly the 
scope of the problem; in this connection it should be remembered that 
careful prenatal care and judicious conduct of labor will do more to 
save babies from apnea at birth than all the resuscitating measures in 
the world.' 

In view of these facts, the simple term apnea neonatorum, which is 
merely descriptive and carries no implication in regard to etiology, 
seems preferable to the older designation. The use of the word asphyxia 
could then be restricted to those cases in which apnea was actually due 
to lack of oxygen as in, for instance, prolapse of the umbilical cord 
and premature separation of the placenta. 

ETIOLOGY AND PREVENTION 

Cerebral Hemorrhage . — There is general agreement that the most 
common cause of fatal apnea at birth is cerebral hemorrhage. Statistics 
also concur in showing that such hemorrhage is most often consequent 
upon traumatic operative delivery. The procedures which are most 
likely to produce it are, in order, version and extraction, midforceps 
delivery and breech extraction (it being assumed that high forceps, 
which would otherwise head the list, is an abandoned operation) . The 
prevention of grave apnea neonatorum, accordingly, consists very largely 
in the avoidance, when possible, of these operations. 

Although clinical and neci-opsy evidence shows that trauma is the 
deciding factor in most of these hemorrhages, it is well known that all 
newborn infants show an especial tendency to bleed and it seems prob- 
able that this diathesis plays an auxiliary role, at least, in some of 
these cases. A rational explanation for this hemorrhagic tendency was 
advanced in 1917 by Brinkhous, Smith and AVarner who showed that 
the plasma prothrombin level of babies at birth is exceedingly low, 
ranging from 14 to 39 per cent of the usual adult value. During the 
past two years Heilman and Shettles, of the Johns Hopkins Hospital, 
have been exploring the possibility of raising the low plasma pro- 
thrombin of the newborn infant by administering vitamin K ante- 
natally to the mothers. They have shown, beyond peradventure, that 
the plasma prothrombin level of the baby can be raised severalfold 
in this Avay, even Avhen the AUtamin is ghmn as late as four hours before 
delivery. The question at once arises, of course, as to the practical 
value of such a procedure. AVill it diminish stillbirth and neonatal 
mortality by preventing a certain number of deaths from cerebral 
bleeding? It is realized, of course, that massive cerebral hemorrhage, 
resulting from seAmre birth trauma, cannot be preAmnted by this meas- 
ure ; but it must be remembered that the most common site of cerebral 
hemorrhage in the neAvborn is subtentorial, that is, Avithin a small, 
confined space near the vital centers Avhere a minute hemorrhage may 
be fatal. To date, Heilman and Shettles have administered Adtamin K 
to more than 500 expectant mothers and are finding that this prophy- 
lactic procedure definitely reduces the incidence of all types of hem- 
orrhage in the neAvborn. Details of the study aagII appear in an early 
issue of this Journal. 



APNEA NEONATORUM 
Nicholson J. Eastman, M.D., Baltimore, Md. 

TERMINOLOGY 

ALTHOUGrH questions of nomenclature are usually of academic in- 
•i* terest only, occasionally a term is encountered which is so inept 
that it leads to incorrect thinking and an erroneous concept of the 
condition designated. Deeply entrenched as “asphyxia neonatorum” 
is in obstetric terminology, there is reason to believe that it belongs in 
this unhappy category. 

Pew words have undergone such radical changes in meaning as 
asphyxia. The term comes from the Greek aa4>v^La (d, not + acjivCuv, 
to throb) and means literally absence of pulsation. It was used in this 
sense by Galen to describe the state of an artery distal to a tourniquet 
and, as late as the eighteenth centui’y, seems to have carried no other 
meaning. Thus, in 1706 Phillips described asphyxia as “a cessation 
of the pulse throughout the whole body; which is the highest degree 
of Swooning and next to Death”; while Quincy in his New Medical 
Dictionary, published in 1730, defined the term as a “deficiency or 
privation of the pulse in some eases where it stops for a time. ” By 
1778 the word Avas being used in a broader sense to convey the idea 
of apparent death, as from droivning, and in that year an essay by 
T. Brandt carried the title, “The Cure of Asphyxia, or Apparent Death 
by DroAvning.” In a later edition of Quincy’s dictionary published in 
1794, the earlier definition is entirely deleted and in its place we read 
that asphyxia “happens from a long failure of Autal and animal poAver, 
as from drowning.” With the beginning of the nineteenth century 
the import of dhe word centered more and more on the suffocation 
>vhich results from drowning, and at the same time its connotation 
became extended’ to include suffocation from other causes, such as 
strangulation and noxious gases. This meaning, of course, has per- 
sisted to the present ; but when it is recalled that the pulse in asphyx- 
iated animals continues to beat long after all signs of respiratory action 
have ceased, it becomes apparent that our word asphyxia represents 
a most curious infelicity of etymology. 

From a practical Adewpoint a much more important objection to the 
term is the fact that obstetricians have taken further liberties with it 
and customarily refer to any baby Avho does not breathe at birth as 
“asphyxiated,” whether the cause be lack of oxygen, cerebral hemor- 
I'hage, congenital defect or Avhatnot. This use of one etiologic condi- 
tion to denote the AAdiole syndrome of apnea at birth, from AvhateAmr 
cause, is not only illogical but slights some of the most important 
etiologic factors. It ignores entirely the gravest cause of apnea, birth 
trauma, as Avell as the commonest cause of temporary apnea in modern 
practice, namely, narcosis. MoreoAmr, by focusing attention solely on 
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not permit marshaling the huge mass of factual data bearing on this 
question, but anyone familiar with recent statistical studies of the 
problem will find this conclusion inescapable. Respiration in the pre- 
mature baby is at best a precarious business and should not he ham- 
pered, in our opinion, by depressant drugs. Turning now to possible 
beneficial effects confeiTed on the infant by aiialgesics, there is a 
growing conviction on the part of experienced observers that the neces- 
sity for difficult midforeeps operations arises less frequently in pa- 
tients who have been given sedation. This is aseiibed to the fact that 
such women enjoy more rest throughout labor and are sometimes better 
able to rotate the head and bring it to the perineum than a patient 
exhausted by pain and loss of sleep ; such women, moreover, are less 
likely to suffer from premature operative interference since they are 
not crying constantly with pain; in other words, the obstetrician is 
more disposed to give the patient additional time. Whatever the ex- 
planation may be, several clinics, including our own, report a dimin- 
ished incidence of midforeeps in this group. 

Anoxia . — If oxygen determinations are done on the umbilical vein 
blood at birth, it will be found that most apneie babies (narcosis eases 
excluded) show very low oxygen levels. This anoxia may be the pri- 
mary and determining cause of the apnea, as in prolapse of the um- 
bilical cord, for instance ; or it may be secondary to cerebral hemor- 
rhage and a number of other conditions which interfere Avith the fetal 
circulation and thus prcA’^ent proper oxygenation of the blood in the 
placenta. Since, conversely, anoxia is a common cause of small cere- 
bral hemorrhage, the situation is aAmAvedly a complicated one and it 
is often difficult to determine posithmly the primary cause of the apnea 
in a ghmn case. HoAvever this may be, from a practical AdcArpoint, the 
most important thing to bear in mind is that most apneie babies arc 
anoxic; as Ave shall see presently, this is the dominant consideration 
in the treatment of the condition. 

Prematurity and Congenital Malformations. — Although prematurity 
is the most common cause of neonatal death, it is seldom responsible 
for actual apnea at birth unless narcosis or cerebral hemorrhage is 
superimposed. Similai-ly, congenital malformations are a more com- 
mon cause of early neonatal death than of ajmea neonatorum. 

TREATMENT 

In the presence of anoxia, apnea is resistant to all types of treatment 
other than correction of the anoxia itself. In a recent study of experi- 
mental anoxia by Kreiselman and myself, CA’en coiiAmlsh’^e doses of 
alpha-lobeline, metrazol and eoramine, Avhether injected intraA^enonsly 
or directly into the carotid artery, Avere found to liaA^e no effect Avhat- 
soeA’er on anoxic apnea; on the other hand, a feiv insufflations Avith 
oxj^gen produced immediate breathing. In other Avords, there is onlj" 
one Avay in Avhich respiration can be initiated Avhen suppressed liy 
anoxia and that is by the administration of oxygen. It is our opinion, 
therefore, that insufflation AAdth 100 per cent oxygen transcends all 
else in the treatment of apnea at birth. Attempts to stimulate respira- 
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Narcosis . — As we have indicated, the eominonest eaixse of temijorary 
apnea neonatorum is anesthesia and analgesia. In my experience, 
nitrous oxide oxygen pushed (without ether) to the point of surgical 
anesthesia is a more frequent offender than realized, because of the 
resultant fetal anoxia. The time element here is most important, and 
pure nitrous oxide, administered for four to five breaths to produce 
analgesia, probably causes less anoxia than a mixture of 85 :15 con- 
tinued for five minutes. So far as operative obstetrics is concerned, 
it seems plain that when nitrous oxide oxygen is given in concentra- 
tions of 90 :10 or stronger over i^eriods which exceed five minutes, 
marked degrees of anoxia are produced in about one baby out of every 
three. The anoxia may not prove harmful, it is true, but in an occa- 
sional ease it may be associated with profound and even fatal apnea. 
An adequate saturation of the fetal blood with oxygen can be guar- 
anteed only if the mother receives fifteen parts of oxygen to every 100 
parts of the gas mixture, and to satisfy this end, ether should be added 
to the gas mixture if the latter, in proportions of 85 :15, does not suffiee. 
After prolonged labors, in particular, babies seem to withstand anox- 
emia poorly, and if an operation is necessary in sneh eases, we prefer 
ether on an open mask to insure liberal oxygenation of the child’s 
blood. The same is true of breech extractions in which there is an 
inherent tendency to fetal anoxia due to the impingement of the child’s 
shoulders and head on the umbilical cord. 

Since ether passes readily through the placenta, it naturally exerts 
an anesthetic effect upon the child, and it is this influence apparently, 
and not anoxia, Avhich causes the occasional “etherized” baby to be 
slow in breathing. Provided there is no cerebral injury, however, we 
find that these babies react well to time and gentle stimulation. Cer- 
tainly, in our opinion, their prognosis is immeasurably better than 
those in which the apnea is the result of profound anoxia. 

We now come to one of the most controversial questions in modern 
obstetrics, namely ; Does the apnea of the newborn which commonly 
follows the use of modern analgesic programs (barbiturates, paralde- 
hyde, scopolamine, etc.) so jeopardize the baby as to condemn the em- 
ployment of these drugs? Beyond question, these sedatives, given in 
amnesic doses, do inhibit the onset of respiration in 40 to 60 per cent 
of eases, the duration of the apnea varying from a few seconds to half 
a minute, as a rule. Expediency, moreover, very often dictates the use 
of outlet forceps in these cases, so that inhalation anesthesia to the 
surgical degree is superimposed on the drug action, Avith well-knoAvn 
synergistic effects. If modern analgesia is to he evaluated on the basis 
of sound obstetrics (dismissing for the time being humanitarian con- 
siderations), the following Dvo questions must be answered: Are the 
babies permanently harmed by the temporary apnea? Do any advan- 
tages accrue to the baby as the result of such analgesia? Obviously, 
the first question can best be answered in terms of actual results, that 
is, by statistics. It is my impression, based on armilable reports as Avell 
as on my oAvn material, that the ultimate outcome for the baby born 
under analgesia, intelligently administered, is just as good as for one 
born under no analgesia, prordded the infant is mature. Space does 



CONTEACEPTIVE PRACTICES 
George W. Kosmak, M.D., New York, N. Y. 

ALTHOUGH acknowledged for centuries, the practice of contracep- 
tion has assumed a different aspect during the past^ quarter of a 
century. One of the most signal clianges is the acknowledgment of the 
responsibility of the medical profession in the application of proper 
and adequate contraceptive measures and their indications. A review 
of progress, if we may so designate the changes in ideas and technique, 
is beyond the intentions of this brief article, but attention may be called 
to the appreciation which has developed in more recent years for the 
need of controlling and perhaps limiting human fertilit3'^ under certain 
definite indications. The indiscriminate, unrestrained, and often un- 
reasoned propaganda of an earlier period no longer prevails. The in- 
dications, both medical and social, using the latter term in its wider 
implications, have been established in a more satisfactory manner, ade- 
quate scientific research of means and methods has served to demon- 
strate the ineffectiveness of earlier procedures, and the thoiTght has 
gained ground that the physician should exercise his prerogatives in 
emplojdng contraceptive methods as a part of his legitimate practice. 
In this connection it has come to be realized that proper concepts depend 
upon proper teaching and that the medical seliool curriculum maj’- need 
to be expanded to include such instruction. Howevei', the fact must also 
be stressed that control of fertility is no more important than the prob- 
lem of infertility, for the natural diminution of the birth rate in the 
higher civilized groups has brought about a fear of depopulation •with its 
evident consequences. 

Perhaps this is no place for preachment, but one cannot escape the 
thought that unless this movement for the artificial control of concep- 
tion is careful^’' guarded and regulated, it may in time manifest not onl.v 
a directlj^ harmful effect on natural population growth but tend to- 
ward a resolution bj’" men and women not to accept their responsibilities 
towards childbearing. It is fortunate that the modern eugenist has 
come to an appreciation of the import of these questions. 

■Wliether proci’eation can or should be regulated is a problem in the 
minds of manj’’ people; it is no longer an academic question. There is 
a firm conviction on the part of the public that childbearing is a matter 
which the.v "want to decide as individuals. We must differentiate this 
from the conception bj* which pregnancy’’ is regarded as merelj* undesirecl 
or inconvenient. 

Phj’sicians have not constituted in the past an active or influential 
force in guiding sane and legitimate contraceptive practice in the proper 
direction. They have failed to realize the importance of the movement. 
and have done little to overcome the hj’steria and exaggeration wliich 
have characterized the former agitation for “birth control”— a term 
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tion by adding carbon dioxide to the oxygen are not only futile (since 
all forms of stimulation are futile in the presence of anoxia), but may 
even be dangerous; the same applies to the drugs mentioned above. 

The main desiderata in the treatment of apnea at birth Avould seem 
to be four in number; (1) Warmth. These babies are in a state of 
vascular collapse and should be treated as is any patient in shock. 

(2) Posture. The head should be declined about 30 degrees to fa^mr 
graAuty drainage of fluids in the trachea, but should not be placed so 
directly doAvmvard as to augment a pre-existing cerebral hemorrhage. 

(3) Aspiration of mucus. Clear air passages are essential, and mucus 
must be removed by means of a catheter, employing either mouth suc- 
tion or an electric aspirator. (4) Delivery of 100 per cent oxygen to 
the pulmonary alveoli, by adequate apparatus such as the Kreiselman 
resuscitator. Mouth-to-mouth insufflation, provided it is done gently 
(never over 20 cm. of water pressure), is usuallj’^ a satisfactory substitute. 
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and investigation, bnt mncli remains to be done to eliminate the nn- 
fortnnate and often hysterical aspects which have characterized the 
movement in the past. “Birth control” in the generallj^ accepted, 
popular sense, is not a panacea for the evils of this world. 

A development of particular interest in recent years is the public 
health aspect of contraception. Both local and state organizations have 
given this official recognition, and clinics are supported by public or 
private funds. “Mothers’ Conferences,” “Marriage Consultation Cen- 
ters,” and similar euphonious terms are employed to overcome possible 
prejudices. A recent survey lists, in 1939, a total of 166 clinics in some 
20 states, in most of Avhieh, it is stated, advice is given on medical 
grounds only; in others economic and social circumstances suffice. 

If public health departments have given careful recognition to the 
movement as a part of their services, it is difficult to reconcile their 
activities with established Federal statutes. It would seem that the time 
has arrived when outworn legal restrictions should be abolished or at 
least revised in conformity with professional standards and scientific 
practices. 

There is a sane and an insane approach to the problem of contracep- 
tion — it is to be hoped that within another decade or two, an adequate 
solution may be reached. 
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Avhicli is an unfortunate misnomer. As regards tlie excesses in the propa- 
ganda for the latter, I would like to repeat here what I have said on 
other occasions, namely that the wider employment of contraceptive 
measures has not brought about that unalloyed state of bliss which the 
earlier enthusiasts and exploiters had promised. The doctor was looked 
upon by them as an obstructionist when, as a matter of fact, he was 
merely a doubter. However, that viewpoint is changing. If contra- 
ceptive practices are properly emploj^ed in a preventive sense, in cases 
of maternal illness, in over-fertility (especially when associated with 
definite social implications), and as a possible method for spaced parent- 
hood, then the physician and no one else should be the guiding and di- 
recting influence. If he declines to assume this function because of in- 
herent personal objections or religious belief, that is a matter for his ovm 
conscience and for this attitude he should not be condemned. 

The last twenty years disclose a gradual change in sentiment towards 
contraception as a legitimate responsibility of medical practice. However, 
much remains to be done to place it on a more definite, scientific, and 
social basis, with appropriate research directed to means and methods 
and the problem of their evaluation. 

The efforts, often well meaning, but frequently misguided, which 
have been employed to distribute contraceptive advice to the public 
must, in my opinion, be largely revised in order to label them as a 
medical activity and to free them from the purely propaganda aspects 
of the movement. The latter has had its bad effects; we need not dis- 
cuss them further, nor need we dilate upon the subject as it affects 
the private practitioner and his patients. It is in the so-called “clinics” 
which are accessible to the general public that reform is necessary. These 
have multiplied in recent years and are largely ‘ ‘ extramural, ’ ’ so far as 
they have no connection with established hospitals and, because of diversi- 
fied legislative restrictions, are operating usually without the pale of the 
law. Unable to secure legal recognition, they are unlicensed and there- 
fore uncontrolled by any supervising authority except the local police- 
man. If such clinics are needed for the medically indigent, they should 
be made an essential activity of an established hospital and removed 
from the domain of a doubtful sentimentality or misguided propaganda. 

“Contraception,” unfortunately labeled “birth control” is a proper 
subject for medical thought and discussion, which, however, has prom- 
inent social aspects. In the near future we will have to come to prac- 
tical conclusions as to the manner in which the problem must be solved 
and the physician must be prepared to assume his responsibilities, he 
must study it, he must guide it, he must not be a mere obstructionist. 
Even with the time and thought given to the development of ade- 
quate, harmless, and effective methods of contraception, it cannot be 
claimed that anything like satisfaction has been attained in this field. 
This may be contrary to the claims of enthusiastic propagandists and 
manufacturers of appliances, but it is quite true nevertheless. Recog- 
nized authorities in the research field have many accomplishments to 
their credit during the past twenty years and legitimate organizations 
and institutions have endeavored to develop a sound basis of study 
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etc., should be tinder observation for a year, making three or four 
visits before a final classification as to the result obtained is made. 
Plastic eases, such as prolapse, may require a more extended observa- 
tion to determine the final result, while minor eases may be followed for 
a shorter time. The visits and results are recorded on an end result 
card which contains a summary of the case. 

At the end of the period of observation the cases should be classified 
as successful, partially successful, or failures, and this should not be 
based on the anatomic result of the operation or treatment, but upon 
whether the patient was cured of the complaints for which she sought re- 
lief. 

The obstetric follow-up has a somewhat different problem than the 
gynecologic. It is not necessary, or practical, to have the postnatal 
patients return for so long a period, but we can get both the mother 
and baby to eome back for obsei-vation at monthly intervals for three 
months. If there is a postnatal displacement of the uterus, lacerations, 
or erosions of the cervix, the patient can then be referred to the 
gynecologic department. 

Chartered accountants are universally accepted as essential in check- 
ing hospital finances, so professional statisticians are also necessary to 
evaluate properly not only the general mortality results of hospital care, 
but to study the mortality and morbidity rates of the personnel of the 
staff, and of the types of treatment employed in the various diseases and 
conditions cared for. 

As it is an established custom to have a financial audit made, surely 
where we are dealing with human lives and health we should employ 
as careful methods as in the case of our dollars. This, however, is rarely 
done. 

For the past twenty years such an accountant’s audit has been made 
each year by professional statisticians for the Woman’s Hospital, and 
a report rendered which is illustrated with colored graphs and the asso- 
ciated figures. To secure an accurate and complete audit, professional 
statisticians must be employed. Compiling of hospital statistics is 
usually delegated to a nonmedical clerk, perhaps supervised by one of the 
medical staff, and is of a quantitative, not a qualitative, character. 

At the end of each year the statisticians have placed at their disposal 
the entire case histories of the discharged patients, which are studied, 
the facts required tabulated, and the report compiled. In the begin- 
ning it was a pioneer work, as Ave had to feel our way and establish 
rules for procedure, and make definitions in order to insure an accurate 
interpretation of the results. From time to time changes in these 
had to be made. 

Some of the basic rules upon which the audit is made are as 
follows ; 

The number of cases discharged during the year has been made tFie basis for 
computing death rates, not the number of admissions. 

Each stay in the hospital is considered as a new case for statistical purposes, on 
the assumption that each time a new risk is invot%-cd for the hospital staff.. 

An operation is credited to the surgeon performing the operation. 



THE EVALUATION OF HOSPITAL STATISTICS 

George Gray Ward, M.D., P.A.C.S., P.P.C.O. & G. (Hon.), 

New York, N. Y. 

T he first fiiiictioii of a hospital is the care and cnre of the patient. 

Codman’s statement that, in the past there has been no attempt to 
systematically fix the responsibility for the success or failure of each 
case treated and that in most hospitals no responsible person or depart- 
ment is assigned to investigate the efficiency of treatment, is a truth 
that makes self-evident the compulsory need of an adequate follow-up 
system for end result study. 

Evaluation of the results of treatment cannot be based on the con- 
dition at the discharge from the hospital alone but must be determined 
at the end of a definite period of observation. This necessitates a 
properly organized system of follow-up which, since Codman’s appeal, 
is coming more and more into use as an integral function of every 
Class A hospital in accordance with the reqiiirements of the American 
College of Surgeons. 

Still there is much room for improvement and further development 
in follow-up statistical study. This applies to obstetric and gynecologic 
patients as it does to other groups of medical and surgical illnesses. 
The first essential and underlying requirement in a reliable follow-up 
system is accurate case histories. All our deductions as to results are 
of value in direct proportion to the accuracy of the records. Carelessly 
recorded case histories are far too frequent in many hospitals and 
every effort should be made to simplify history taking and to secure 
uniformity. We have endeavored to accomplish this in the Woman’s 
Hospital by having a printed form, which includes all the essential 
facts required, placed on the margin of the history sheet as a guide for 
the interns and residents when taking histories. To secure uniformity 
for comparisons, the Standard Classified Nomenclature of Diseas'e, in 
use in most American hospitals, is employed. 

Dictation of operative procedures made at the time instead of days 
or weeks later is important to insure accuracy. Surgeons’ bedside 
notes as well as nurses’ notes should be part of the record. A sum- 
mary sheet at the end of the record, containing in brief all the essential 
facts of the case with the signature of the surgeon in charge approving 
the history is of great value. 

Contact is made with the patient while in the hospital by the Social 
Service Department, which directs her to report at the follow-up clinic 
for a definite period of obseryation. 

The follow-up clinic should be compulsory for each surgeon and his 
assistants. The success of the follow-up depends upon the fact that the 
surgeon who is in charge of, and Avho operated upon, the patient Avill 
see and examine her. 

There should be definite rules for the visits to the folloAv-up clinic, 
depending upon the type of ease. Simple laparotomies, hysterectomies, 
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There is a need to establish standards for comparison of results, and 
this auditing is as necessary for the leaders of the profession as it is 
for the rank and file. 

Our experience with the employment of a professional statistician 
to audit our results has confirmed most positivelj'' our opinion that such 
a procedure is not only a great advantage in facilitating the compila- 
tion of our statistics, but is an essential warranted by the great im- 
portance of a serious problem. It has shown us that the usual methods 
employed by hospitals in compiling their mortality and morbidity 
statistics, without proper qualifications and definitions, are practically 
valueless for comparative purposes. 

I fear our sense of surgical responsibility too often lies dormant, luUed 
into a peaceful slumber by the droning of tradition and the warmth 
of self-satisfaction. The stimulus of light is needed to awaken it, so that 
the ' ' Golden Rule ’ ’ may be lived up to. That light can only come from 
an honest auditing of bur results. 

I am convinced that a comprehensive accurate surgical audit, made by 
those who have professional statistical training, ivill be the means of 
saving many lives, much suffering, and much money. 
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In the event of two surgeons operating, the one who has the responsibility is 
credited with the operation. 

Wliere a junior surgeon operates against his will at the direction of his senior, 
the responsibility for the result must rest with the senior provided the junior 
registers his objection. 

Operation by house surgeons are alwaj'S done under the supervision of an 
attending surgeon, and therefore are credited to the supervising surgeon. 

Classification of surgical risks, as good, fair, had, is taken into consideration 
in evaluating mortality rates of individual surgeons. 

A distinction has been made betrveen operations and operative cases, as some 
patients have more than one operation during a stay in the hospital. 

The ratios that have been derived by measuring postoperative deaths against 
these two bases have been called, respectively, the “fatality of operations” and the 
‘ ‘ mortality of operative cases. ’ ’ 

The disposition of all surgical cases discharged out of the hospital ivitliout opera- 
tion should be accounted for in the hospital report, otherwise a hospital’s low 
mortalitj’' rate may be due to a refusal or transfer of poor risks. 

The audits submitted annually in the form of graphs and charts depict 
the trend each year of the eases discharged, the death rates, the total 
ward and private eases of each member of the Staff and of the courtesy 
surgeons. These are likewise detailed separately for the gynecologic and 
obstetric services, with notations of recoveries, morbidities and mortali- 
ties, character of wound healing, etc., in the former, and in addition the 
outcome of pregnancies, types of operative deliveries, complications of 
labor, and fetal results in the latter. 

A continuing oversight and study is thus provided by which the work 
of the hospital and the activities of the individual members of the 
Staff can be evaluated from year to year. 

COMMENT 

The mortality and morbidity results of a hospital staff, and the per- 
centage of successes, partial successes, and failures of certain lines of 
treatment are of the utmost importance in influencing the trend of our 
practice and therefore the health of the community. The value of these 
percentages must be based upon the reliability and completeness of our 
records. 

A successful follow-up clinic depends upon the fact that the surgeon 
who operated, or was in charge, will examine the patient. If the patient 
Itnows that she is going to see “her doctor,” she will come back for a 
check up, but she will not return with the same readiness if an intern 
or assistant is to pass judgment upon her. 

These end result studies of a follow-up clinic are of great value to 
the patient, to the surgeon, and to the hospital. For the patient, mor- 
tality and morbidity are reduced; for the surgeon, his illusions are dis- 
pelled ; and for the hospital, greater economy. 

The economic value of end result study is incontrovertible. The sur- 
geon becomes more proficient and is stimulated to greater efforts and to 
the correction of faults. 

The days saved to the patient and to the hospital by more speedy con- 
valescence, mean money saved to both patient and hospital. 

There is the same need for auditing our surgical results as there is 
need of auditing our finances. 
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always Linder competent supervision by tlie nursing and resident staff 
and can attend to other duties during the earlier stages of labor with the 
assurance that their instructions are being observed and that the patient 
is not being neglected. They can call for trained assistance and special 
technical therapeutic agents when the need arises. They can provide 
excellent anesthesia of any desirable type and can safely give consider- 
able pain relief by the use of analgesic drugs. and large, hospital 
delivery is easier on the attendant, who can not onlj’' give better care to 
individual patients but who can give more women the advantage of his 
skill and experience. 

The more serious dangers attached to hospital confinement are those 
inseparably linked with the availability of the very facilities which make 
it a life- and health-saving refuge. The operating room and its many 
instruments may have an irresistible attraction, which is further en- 
hanced by the presence of modern anesthetic agents and trained anes- 
thetists. Operative delivery is easy on the accoucheur, it saves his time, 
and, moreover, enables him to acquiesce with the family’s demand that 
he ‘ ‘ do something, ’ ’ and thus augments his local reputation and expands 
his ego. His unfortunate results are covered by alibies, the falsity of 
which are not realized by the relatives, who are told that everj-thing 
possible was done: the baby who died of intracranial hemorrhage had 
‘'congenital heart disease,” the child who died from maternal over- 
drugging vdth sedatives or oxytocics had the “eord around the neck,” 
the mother who failed to survive had “pneumonia” not puerperal sepsis, 
“heart disease” not shock. 

Within the past few years an intelligent attack upon this problem has 
been made in many of the larger hospitals through the development of 
an organized obstetric service. Staff members are chosen from those 
who have had adequate special training and rules are developed and 
enforced, seeking to safeguard the patient, klajor operative procedures 
cannot be done without preliminary consultation with a staff member 
except in grave emergencies, and members of the courtesy staff must 
submit to supervision of their work by those in the permanent organiza- 
tion. The advantages of such a system are obvious even though it at- 
tacks the rugged individualism of the physician, a hold-over from the 
horse-and-buggy days when the profession had not been integrated and 
special ability was not so highly developed. It can easily be shown that 
here as elsewhere in medical practice there are definite advantages in 
consultative discussion and in therapeutic restriction in the interest 
of safety. 

The past ten years have shoLvn a considerable and encouraging de- 
crease in maternal mortality generally over the country. So many pos- 
sible etiologic factors enter the picture that their individual evaluation 
is impossible. Better and more uniform prenatal care undoubtedly has 
played a major role even though it is still frequently of a sketchy and 
inadequate character. The organization of circuity and intramural 
courses of instruction has created a renewed interest in obstetric pioi- 
lems and has disseminated more widely the recent advances in the eaic 
of maternity patients. The improvement and enlargement of facilities 



THE INCREASE IN HOSPITAL DELIVERIES 

E. D. Plass, M.D., Iowa City, Iowa 

D uring the past two decades there has been a marked reaction 
against the old traditions that babies should be born at home ; each 
year has seen an increasing percentage of hospital confinements. This 
tendency has been deprecated bj’’ many older practitioners who still in- 
sist that hospital deliveiy is not only more expensive but more danger- 
ous, since the patient is subjected to contact with infectious agents and 
other influences against which she has no effective defense. So far it 
has been quite impossible to evaluate the claims of the rival groups ; the 
proponents of each concept being quite irrevocably convinced of its 
virtues. There are, however, certain phases of the problem which may 
be considered ■with reasonable objectivity. 

There can be little doubt that home delivery, reduced to its bare 
necessities, is less expensive than hospital confinement, and will there- 
fore continue to be the choice of those for whom economic considerations 
are paramount. On the other hand, the expense of providing in the 
home conditions at all comparable to those available in any good hos- 
pital weights the scales in favor of the latter. Nursing care, even by a 
single trained nurse, additional domestic help, medical supplies, and 
other incidentals undoubtedly cost more than in the hospital where 
everything is supplied economically on a mass basis. In the larger 
cities, another factor, limited and unsuitable small apartments, almost 
compels institutional care. 

It is probably true that uncomplicated deliveries can be conducted 
safely at home, but when complications arise, the advantages of hos- 
pital facilities are undeniable. The major obstetric difficulties, ob- 
structed labor, severe toxemia, hemorrhage, and obscure associated dis- 
ease can only be handled adequately in a well-equipped hospital where 
operating equipment, dietary and laboratory facilities, transfusions, 
and prompt consultation are available. The development of any one of 
these serious complications constitutes a real argument for hospitaliza- 
tion. 

Statements by older physicians that they have delivered three or four 
thousand women in their homes without a single maternal fatality and 
with a negligible fetal death rate do not stand close scrutiny. Either 
their serious eases were transferred to a hospital and the ensuing death 
charged to the institution, or a nearby practitioner was called in toward 
the end and each involved physician claims that the other should bear 
the responsibility. In any event, statistics still show that maternal 
deaths do occur in the homes and in hospitals among patients who were 
treated originally at home and admitted to the institution in extremis. 

It must be admitted that many busy physicians, and especially the 
specialists, prefer or demand admission to a hospital for other and more 
personal reasons. They need spend less time with eacli patient who is 
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THE APPLICATION OP SCULPTURE TO PRACTICAL 
TEACHING IN OBSTETRICS 

Robert Latou Dickinson, M.D., New York, N. Y. 

pOR telling effect and minimal mental effort only three-dimensional 
■I instructions can adequately demonstrate certain bodily functions 
and several structural relations. Chief among these is mechanism of 
delivery. And herein there is every reason for combining higli art 
of sculpture with scientific research, whether this instruction be for 
medical college or for popular teaching. 

In 1886 I enlisted the aid of the sculptor, J. ]\Iassey Rhind, in making 
my scale models of the pelvis and fetal skull ; made teaching models 
with pessaries d others of the comiilex relations of the pelvic floor and 
the related organs;® and later used flexible models of perineal lacera- 
tions for students to repair.®* " Since last year that distinguished pupil 
of our great anatomist Huntington, the sculptor who has made so 
striking a contriliution to anthropology for the Hall of Man in the 
Field Museum, Malvina Hoffman, has been counsellor in this presenta- 
tion of the stages of laiior. She helped secure the services of Abram 
Belskie, who has been willing to harness his fine talent to the slow 
pace of extreme exactitude in scale and finished detail in tissue. 

The goal in view was a forthright change from the slumped and 
relaxed state of post-mortem sections heretofore copied for obstetric 
pictures in textbooks to the alert upstanding tensions of the living, as 
depicted in x-ray films, taken at each stage of active labor. Very 
special exposures are included for this series, such as those of the 
ascent of the external os nearly to the inlet, while several unpublished 
studies are incorporated, such as those of the thickness of the uterine 
wall, the location of the placenta, the projection of the forewaters, the 
relation of arms and legs. I am deeply in debt to the great collection 
at Sloane Hospital (4,800 patients) ; to the Obstetric Departments at 
Yale and Johns Hopkins; and to the studies at Beth Israel and Harlem 
Hospitals. Drs. Caldwell, Moloy, Thoms, Dipple, Snow, and Ball 
have made possible the live look of our sculptures. 

For the notable thickness of the pelvic floor shown in Fig. 1, 
of the full-term sections of the region, inclndiiig those of Canton s 
great unlmown Argentine atlas,"* were traced or drawn to full scale 
and then superimposed, demonstrating a striking similarity, except 
for two instances. The extreme thinning of that massive structuic 
seen in Pig. 2 is the result of my study of 1882, wherein I let the 
advancing head mold the thinnest possible lead sheet between it ant 
the perineum; then against the metal I could insert a punctiumg 
needle to measure the attenuation to 4 or 2 mm.®’“ The “Birth Prelude 
disc on the stages of fetal growth is Avorked out mainly from Scammon.s 
and Calkins,® and the embryologj' under counsel from Streetei. * 
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for training obstetric specialists and their certification by the American 
Board of Obstetrics and Gynecology have made expert attention more 
widely available. The activities of the Federal Government, through 
the Children’s Bureau, have enabled the States and their subdivisions 
to provide certain facilities previously denied those in the loAver economic 
groups. The American Committee on Maternal Welfare has worked 
through its state and county components to raise the character of 
prenatal supervision and the quality of general maternity care. Clinical 
and laboratory investigators have thrown new light on obstetric problems 
and have developed improved methods of treatment which are widely 
disseminated through the medical press. The public has aroused itself 
to the deplorable and preventable conditions which formerly prevailed 
and has demanded that the situation be improved. The younger, child- 
bearing women of the present tend to ignore the providential character 
of maternity and to take an intelligent interest in their reproductive 
careers and to demand more adequate care. Hospitals have become 
widely available over the nation and are being used increasingly by 
obstetric patients, as their facilities for adequate care improve under 
the stimulation of the American Medical Association, the American 
College of Surgeons, and other interested bodies. 

It would be too arbitrary to assign relative values to any of these 
various factors but undoubtedly equitable to state that they have 
conjointly been largely responsible for the diminution of obstetric 
mortality. It also seems quite indisputable that the hospitals have had 
a considerable role in this encouraging development, depending upon 
the organization, ability, and conscientiousness of the attending staff. 
The small, inadquately equipped institution with no staff organization 
and no specially trained personnel probably offers no real advantages 
over the home and may even increase the hazard by encouraging radical 
and ill-advised operative deliveries and other dangerous procedures. 
On the other hand, the better institutions with their modern facilities, 
alert and progressive staffs, consultation requirements, trained super- 
vision, and a critical attitude toward their accomplishments constitute 
an important factor in the provision of complete and adequate maternal 
care. The expansion of such facilities should further decrease the num- 
ber of preventable maternal and infant deaths. 

In conclusion, it may be offered that the trend toward institutional 
delivery is sound and its expansion inevitable, provided the hospitals 
continue to improve their equipment and personnel, and agree to such 
restrictions on individual initiative as are most conducive to the greatest 
safety for the mother and her child. 




!• — At term. Woman in median section, child in full round. Cast in terra 
cotta plaster from plasticine original. Thickness of pelvic floor carefully studied. 







— Ten-panel model of stages of labor (25 by 39 inches). Provided vrith 
Birt^EeU carry diagrams fully labeled, as a kind of triptych, and called 
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obscure or spoil tlie illustration. Color to be used as often as is essential 
to understanding or good teaching quality, if cost can be met. 

The, best results can be gotten with that close co-operation between 
author and artist that is found, but is oftentimes absent. The author 
should always assemble all data and abstract them, such as measure- 
ments, and hunting out the best previous illustrative material. He 
should make sketches, even if crude, and space his lay-out. If he can 
make one original to set the pace, he gets what he wants across to the 
artist, especially in detail of anatomy, in the instance of these models, 
in presentation of bone or fat, uterine wall, twist of cord. To the 
artist he leaves beauty of form of limb and hand and foot, but, with 
each, provides measurements to the millimeter. The final cheek on 
dimensions and finish is the author’s and he is fortunate if he can 
make the ultimate corrections, matching the artist’s touch. For repeti- 
tious areas, such as bone or muscle, the work can be done with economy 
by an art student. This making of example and finish, and some full 
models, has been my part. 

Models involve relatively high cost, compared with the best drawings, 
until the demand for a given series lowers the rate. The museums of 
natural histoiy give to medical instruction examples of highest effective- 
ness with maximum attractiveness and appeal, by full-form, full-texture, 
fuU-color presentation. It will be noted also that feeling of actuality 
is conveyed completely only thus in the round, and to such an extent 
that photographs of models convey this feeling as few drawings succeed 
in doing. 

Aided by funds from Maternity Center Association, Field liluseum. National Corn- 
mittee on Maternal Health, and the studio facilities of the New York Acadeinj o 
Medicine. 
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Except for the three-foot panel of stages of the ten-day trip down the 
Fallopian tube and some embryos, the entire presentation is of average 
dimensions carefully estimated by a special research. One modification, 
however, is the panel nearly four feet by two (Fig. 3) of 10 sections 
in full relief, on a scale of halved dimensions. Herein are certain 
noteworthy contrasts of importance: (a) that betAveen the uterine 
cavity before labor and the total distended birth canal, because the 
models of the babies are remoAmble; (b) that between the head im- 
bedded and molded; and particularly (c) that betAveen the full-term 
flexed fetus and its elongated sausage shape just before its exit. 

The frontispiece shoAvs the three-foot disc called “Birth Prelude,” 
Avith eleven stages of groAAfih, life size, all labeled. The spiral form Avas 
chosen for compactness and decorative quality because of the aAA'kAvard- 
ness of the usual horizontal presentations. 

This initial “Birth Series” compidses 18 models in terra cotta plaster. 
There are 9 stages of groAvth, 6 steps of labor, including placental expul- 
sion, then the empty uterus, and one stage of • involution. There are 
nonpregnant normals of the pelvic contents in median section, and the 
same displayed and sectioned transversely. The embryos, in situ (and 
enlarged), take up AA^eeks 4, 6, 7, 10, and 14 (menstrual age) and demon- 
strate also placental site and circulation.^^ 

Applicable in principle to these and other models is the very timely 
plea made by Kosmak concerning the effectiveness inherent in sim- 
plicity and directness in medical illustrations. Also his Avarning against 
•the prevalence of that clouding and overshadoAving of essentials by 
detail that often obliterates the point of the picture, Avhat he calls 
“landscaping” and “artistic, valueless trimmings,” Avhich I call shoAAd- 
ness and prettiness. 

The principles involved in the problem thus raised might be enumer- 
ated as folloAvs: Use of the simplest form capable of conveymg the 
idea. Dependence on outline alone, or diagram, Avhenever sufficient. 
Line- draAving for zinc cut Avhen rounded surfaces call for shading or 
tissues demand detail. For certain delicate gradations or polished 
surfaces, otherAvise difficult to depict, draAvings by brush, crayon, or 
stump, for halftone reproduction on coated (glazed) paper at the 
higher cost both of cuts and book. Where three-dimensional representa- 
tion can alone adequately teach, use of models, as for steps of operation 
or stages of labor. 

To these other requirements may be added. Thus AAm emphasize the 
foUoAving: Seale hi relation to life to be a primary consideration for 
CA'ery photogi’aph, draAAung, or model, with iiwariable statement of that 
scale. Each series, or each set of steps, to be shoAAm on the identical 
scale, and so reproduced. Labels to stand close to, or eA-en on the 
part, if not defacing, or on lateral margins Avith connecting line. Dia- 
grams to accompany the illustration if original is less than clear, as 
hi very many x-rays. Also AAdieii letters or numbers or lines Avould 

atlas, full size, of the models has been issued by the Maternity Center A.s- 

rsQl'l n 1 1 ’ 
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rectory of Certified Specialists, in addition to functioning as the focus 
for all routine matters. No one other than a Board member can fully 
appreciate the amount of work which devolves on each one throughout 
the j’-ear. All but the President are appointed to various committees: 
Credentials, Examination, Budget and Finance, and Graduate Train- 
ing. Each one reads innumerable ivritten examination papers and ease 
records for many months before the oral and practical examinations are 
held. Although mistakes have been made, the examiners have labored 
faithfully, unswerved bj'’ extraneous influences, favoritism, or prejudice, 
and regardless of censure or applause. 

Between September, 1930, and January, 1932, 255 recognized ob- 
stetricians and gynecologists were certified on application without ex- 
amination. Bach of these was either a Fellow of the American As- 
sociation of Obstetricians, Gynecologists, and Abdominal Surgeons, or 
the American Gymecological Society, and limited his practice to ob- 
stetrics and gynecologj’-, or held a professorial appointment in a Grade A 
medical school, or was so distinguished clinically that he received the 
unanimous vote of all nine Board members. The' future significance 
of certification was apparent^ unanticipated by many others who might 
have been so certified, but who failed to file an application before the 
lists were permanently closed. 

Since 1930, the Board has examined 1,226 applicants, of whom 992 
passed and 234, or 19.1 per cent, were rejected. The total number of 
diplomates of the Board to date, including the 255 certified without 
examination and 992 who successfully passed the examinations, is 1,247. 
The value of every certificate issued depends not only on the maintenance 
of high standards liy the Board, but also on the character of the prac- 
tice of each diplomate. The license to practice medicine indicates that 
its holder is competent to assume any iirofessional responsilnlity which 
he chooses. A certificate of competency only would be a trespass on the 
prerogatives of the State. The Board recognizes that many general 
surgeons do excellent pelvic surgery, and that many practitioners are 
well qualified to carrj^ on a large obstetric practice, but these men do 
not claim to be specialists and require nothing more than a license from 
tlie State. On the other hand, if an obstetrician or gjuiecologist an- 
nounces himself as a specialist, his pronouncement should assure su- 
perior training, extraordinarj’- skill, and a background of extensive 
clinical experience. . One hundred and two formal applications for ex- 
amination have thus far been rejected by the Committee on Credentials. 
Certification carries udth it the implication of absolute specialization, and 
the Board has a right to expect that its diplomates will restrict tlieir 
work to obstetrics and gjmecology. Each can help to preserve the 
prestige of his certificate by forwarding to the Secretary’s office specific 
information regarding those who fail to limit their activities. The Board 
is prepared at all times to revoke the certificates of those who are found 
to be malring excursions into other fields of medicine, and has already 
dropped the names of six such offenders. 



THE DESIGNATION OF SPECIALISTS BY THE AMEEICAN 
BOARD OF OBSTETRICS AND GYNECOLOGY 

Walter T. Dannreuther, M.D., New York, N. Y. 

T he progress made in the diagnosis and treatment of various groups 
of illnesses has gradually impressed upon both the public and the 
medical profession the desirability for qualifying specialists by some 
recognized official body. A certificate of specialization based on train- 
ing and a comprehensive personal examination can be recognized as 
evidence of adequate qualification, in contradistinction to the self-styled 
“specialist.” This distinction would seem to apply with definite sig- 
nificance in the field to Avhieh this Journal is devoted, particularly in 
obstetrics, in Avhieh inexpert interference with the natural progress of 
normal labor, AAuth its undue increase of operative deliAmries, has con- 
tributed materially to the high puerpei'al mortality rate. 

The American Board of Obstetrics and Gynecology AAms conceived in 
the American Association of Obstetricians, Gynecologists and Abdominal 
Surgeons in September, 1927, fostered by the American Gynecological 
Society in 1928 and by the Section of Obstetrics and Gynaecology of the 
American Medical Association in 1929, and incorporated in 1930. The 
chief objectNes of the Board are to elevate the plane of obsteti’ic and 
gynecologic education, training, and pi’actice, as avell as to fix standards 
for justifiable specialization. The primary purposes were to encourage 
and induce potential specialists to pi’epare tliemselves thoroughly, to 
pei’suade medical schools and ho.spitals to provide adequate facilities for 
special training, and to put the stamp of approval on qualified specialists. 
The principal function of the Board is to conduct examinations designed 
to test the qualifications of Amluntaiy candidates for certification. Where- 
as in some quarters the Board’s motives Avere originally vieAved Avith 
suspicion, the quiet efficiency of its operation during the past ten years 
bas dissipated practically all of the previous antagonism. Whatever 
momentum the activities of the Board liaAm gained has been due largely 
lo its successful accomplisliments. The necessity for abbreAuation pi’c- 
ehides a reAucAv of many of tlie details of Hie Board’s Avork Avhich AAmuld 
clarify all of the misconceptions AA'hicli still pi’CAmil. 

Each of the sponsoring oi’ganizations Avas and still is I’epresented 
hy thi'ee elected membei's, aa'Iio arc also dii’cctors and examinei’s. Theie 
liaAm been tAA’o changes in per.sounel during the pa.st thi’cc a eai’S. Too 
frequent replacements are undesirable, because previous experience is of 
inestimable A’alue to an examiner. The Pi’csidency of the Boai’d is of 
no significance Avhatever, as the sole reason for selecting officers is for 
the orderly transaction of business. All nine examinei-s seiwe on exactly 
the same basis, except the Seci’etai’y. The scope of his duties is .shoAvn 
hy the fact that during the past fiscal year his office handled thirty- 
two thousand pieces of mail and prepared the first edition of the Di- 
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With the passing of time, and as*the Board gained experience, the 
necessity for changes in procedure became obvious. First, an ade- 
quate examination fee is essential for the conduct of the organization. 
Whereas the fee was originally fixed at fifty dollars, after ten years of 
operation it became necessary in 1939 to increase this to one hundred dol- 
lars. Second, when the yearly number of applicants exceeded two 
hundred, as it did in 1938, the custom of holding a written examination 
twice yearly was found to be too cumbersome, and was discontinued. 
Third, the large number of candidates in the past four years has made 
it necessary for the Board to utilize the services of nine assistant ex- 
aminers during the four days of the oral and practical examinations. 
These were wisely provided for in the Articles of Incorporation, and 
care has been exercised to invite only those who hold professorial posi- 
tions in Grade A medical schools. 

Two radical changes will become effective on January 1, 1941, after 
which three years, of special training in seven, instead of five years of 
practice, will be required before an applicant is eligible for examination, 
and aU applicants Avithout exception will have to file ease records and 
take a preliminary written examination before appearing for the oral 
examination. As a result of the present trend toward pi’olonged institu- 
tional training, the Board has recently encountered several candidates 
who could fulfill the existing requirements for eligibility, but who had 
not as yet carried the responsibility for personal private patients. On 
the other hand, the Board feels that within the ten years of its operation, 
all senior and experienced obstetricians and gynecologists have had 
ample opportunity to apply for certification, and there is no longer any 
reason to make a distinction between candidates. 

The achievements and progress of the Board since its creation have 
been such as to make its influence felt throughout the country. Prospec- 
tive applicants for certification are preparing themselves more thor- 
oughly for the practice of obstetrics and gjmecology, hospitals are de- 
manding certification for appointment to re.sponsible staff positions, 
certain medical societies are favoring diplomates of the Board, and 
even the lay public is becoming aware of the implications of certifica- 
tion. That the certificate itself is gradually gaining prestige, there 
can be no doubt. 

580 Park Avenue 
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observations confirm the published reports of Hamilton and Wolfe. In 
addition, we have been interested in the woi’k of Friedgood® who ob- 
served large acidophilic granules appearing in the h 3 T)oph 3 ’^ses of female 
rabbits shortlj^ after coitus. In five androgen-injected rabbits, similar 
phenomena were not discovered although the animals apparent^ had 
mated. Friedgood’s findings were substantiated in 3 of 5 normal 
animals. 

While unquestioned proof of a direct inliibitory effect produced bj' 
androgens on the pituitarj’’ of the human female has not been reported, 
the observation of Salmon’’ is of interest; in one castrated woman he 
demonstrated a precipitate decrease in the urinary gonadotropic level 
after androgenic therapy. Nathanson and Towne^® also observed a fall 
in urinarj^ female sex hormone levels after the administration of 
testosterone to female castrates. 

If there is a notable inhibition of the pituitary gland as a result of 
the administration of androgens, we should expect to find associated 
alterations in the genitalia. 

The presence of cyclic changes in vaginal smears from the rat makes 
it simple to observe genital activity in this species. Smears from a group 
of adult female animals in our colonj>- were examined until the fact 
that they had regular cycles could be established. They were then given 
daily injections of testosterone propionate. After a few days all smears 
showed diestrus, and the animals remained in that state as long as the 
injections were continued. After the injections were discontinued, the 
cycles returned to normal. Shnilar results have been recorded by 
Browman® and by Robson.®’ Robson also reported^® that testosterone 
inhibits the abilitj^ of estrogens to induce vaginal cornification in the 
castrated mouse. Papanicolaou^”'^®’ has duplicated these animal ex- 
perimental findings in the human female. Vaginal smears taken from 
a number of women in a series which will be reported in Part II indi- 
cated a marked lowering of estrogenic activity while the patients were 
receiving testosterone propionate. Smears from these patients revealed 
an absence of cornified vaginal epithelium ; they consisted onlj’' of small, 
darkly staining, mucified epithelial cells -with comparativelj’’ large nuclei. 

Conflicting reports liave appeared in the literature regarding the effect of andro- 
gens on the uterus of experimental animals. Korenchevskj’- and othersi-*-’*’ have 
noted that uterine h3'pertrophy and ovarian activitj’^n- 20, sa-ss have appeared in 
the rat following the administration of male sex hormone. Williams and his co- 
workerssi state, however, that testosterone tends to decrease the endometrial 
hj’perplasia produced in castrated guinea pigs by estrogens. Engle and Smith- 
found that the bleeding following the use of estrogens in the monkey could he 
inhibited by testosterone propionate. Leonard, Sager and Hamiltons^ observed 
that testosterone propionate decreased the estrus rhythm of the rabbit nteru.s. 
That androgens will delaj' menstruation in monke3's was demonstrated b}' 
mansa and also bj' Hartman.se In every instance in which we administered male 
sex hormone to adult rats and rabbits over long periods of time and in amount.s 
comparable to those given therapeutically to women, the uterus was found to 
be inactive with a thin endometrium and small glands. At no time were phe- 
nomena suggesting estrogenic or progestational changes observed (Fig. !)• 

Geist, Salmon and Gaines^^. ss demonstrated atroph3' of the human endometrium 
in suction curettings obtained after injecting patients with testosterone propionate- 
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AN EVALUATION OP ANDROGENIC THERAPY IN 
GYNECOLOGIC PRACTICE- 

John W. Huffman, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Northwestern University Medi- 
cal School and the Gynecological Service of Passavant Memorial Hospital) 


Part I. A Review of Experimental Work With the Androgens in 

Relation to Therapy 

M any clinical and experimental reports have recently appeared 
regarding the aetion of the male sex hormone upon the female 
genitalia. During the past three years an attempt has been made to 
analyze the effects of androgens when administered to laboratory ani- 
mals and to human beings. It is proposed to correlate the results of 
these efforts with those previous^ recorded in the literature. Althougli 
the outcome of experiments in the use of male sex hormone will be re- 
ported herewith, a chief motive in preparing this paper has been a de- 
sire to clarify the use of androgens in gynecologic practice. 

The experimental work upon which the use of the male sex hormone 
in gynecology is based will be considered in Part I of this review. Clin- 
ical results obtained with androgen therapy will be reviewed in Part II. 


EFFECTS OF ANDROGENS UPON THE FEMALE GENITALIA AND 
THE HYPOPHYSIS 


Following the Avork of Ihrke and D ’Amour- who were able to inhibit 
the sexual activity of female animals bj' the injection of extracts of bull 
testes, Moore and Price^ advanced the hypothesis that this inhibition was 
the result of a pituitary inactivation. This has been substantiated by 
the work of Hamilton and his co-worker.'* Tlieir investigations have 
shown that the pituitary glands of androgen-injected rats, when trans- 
planted into immature females of the same species, have a decreased 
gonadotropic activity. They" have also demonstrated histologic changes 
in the hyjiophyses of female rats after repeated injections of testosterone 
propionate gwen over a prolonged period. A decrease in the number 
and a degranulation of the basophilic elements were evident in the pitu- 
itary glands of the animals Avhich they injected ivith male sex hormone. 

During the course of seA'eral recent iiwestigations, examinations haAC 
lieeii made of the pituitary glands of adult female rabbits, and of im- 
mature, and mature female rats Avliich had received frequent injections 


of testosterone propionate! OA'er considerable periods of time. Tliese 

•Presented at a meeting of the Chicago Gynecological Society, Jlay 17, 1!H0. 

propionate in the form of Perandren ■''"i® in- 

Ciba Pharmaceutical Products, Inc., Summit. Neu- Jersey, for all of the authors in 
cstigations reported herewith. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.'’ 
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The ovaries from mature animals injected Avith androgenic sub- 
stance show little gross or liistologic deviation from the normal. There 
is an absence of corpora hemorrhagica or recent corpora lutea after the 
injections haA'e been given for a number of days. Atretic follicles are 
present. The primordial follicles aiipear unchanged by administration 
of the male sex hormone. This is in accord with published reports that 
follicular and luteinizing changes in the ovaries of laboratory animals 
are prevented by injections of testosterone propionate" (Fig. 2). Simi- 
lar observations have been made in the human being. ■ They will be de- 
scribed in more detail later in this report. 

The external genitalia of the monfe,s^ the rat /2 and the rabbit exhibit marked 
re.'iponse.s to repeated injection.s of ina.ssive doses of testosterone propionate. In 
the adult female rat tlie phallus becomes notably hypertrophied and in several 
instances in our animals an os priapi was demonstrable histologicalb' (Fig. 3). 
In the rabbit after the injection of large amounts of androgenic material, the 



evident. Both pliotomici-ograplis XIO. 


penile structure at the upper margin of tlie vaginal orifice developed to a size 
comparable to the penis of the male (Fig. 4). Hamilton and Wolfest have noted 
the development of a prostatic type of paraurethral gland in female rats after 
administration of male sex hormone. These changes seem to develop in propor- 
tion to the amount of the hormone administered. In those animals not destroyed 
after the injections were discontinued, the androgenic manife.stations gradunlh 
subsided, and the genitalia returned to normal. In a certain percentage of 
women, comparable masculinizing changes develop, as reported by Greenhill and 
Freed-^ and by Varangot.i Similar results have been observed in some of the cases 
followed in the dispensary at Northwestern University Medical School and will 
be mentioned in more detail later. 


Numerous reports in the literature stale that luteinizing and cystic change.^ in 
the ovarie.SjZ-'i, ri, sc stimulation of the cndometriuniji-'-in. -n, r.- juid jiroliferafion 
of the mammary <rl:uid,-’S. .".i, .- 2 . .-.r., .-.c occur after androgenic therapy. Host ot 
these experiments have been conducted with immature rats as the experimental 
animals. The doses of the hormone xised were greater than any which would 
compare with the amounts administered in clinical investigations. A relativeh 
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In my cases similar effects were obtained. Most of the patients in 
this series suffered from functional uterine bleeding; several were 
proved to have endometrial hyperplasia as shown by curettings. In 
each instance in which the endometrium was examined histologically 
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A. B. 

Fi&. 1. — A, Photomicrograph of a portion of the endometrium in a section from the 
cornu of the uterus of a normal isolated adult female rabbit. B, Photomicrograph 
of a similar portion of the opposite uterine cornu of the same animal after it had 
received 2.5 mg. of testosterone propionate every other day for thirty-six days. Thin- 
ning of the endometrium and lessening of cellular activity in the latter is evident. 
Both photomicrographs X660. 



Photograph of a longitudinal section through the right ovary of a normal 
rolHi B, Similar section through the left ovary removed after tlie animal had 

of testosterone propionate every other day for thirU'-six days. The 
^sence of any notable difference in the two ovaries is to be noted. Botli photographs 


after patients bad received 250 mg. or more of te.stosterone propionate, 
it was observed that the endometrial glands were small and far apart. 
They were usually lined by columnar epithelium with ba.sal nuclei. 
This is a picture of inactivity rather than a resemblance of senile 
atrophy (Fig. 6). 
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Soskin32 is of great interest, as is also the suggestion of Nelson and Gallagher, 25 
and of Mazer and Mazer that coincident with the beginning of pituitary inhibi- 
tion there is a pouring out of stored gonadotropic material from the hypophysis. 
Either of these hypotheses might explain the apparent stimulating action of 
testosterone upon the genitalia occasionally observed. 

THE OVARIAN RESPONSE TO GONADOTROPIC SUBSTANCE FOLLOWING PRO- 
LONGED ADMINISTRATION OF TESTOSTERONE PROPIONATE 

The effect of testosterone propionate in inhibiting the cyclic phe- 
nomena in the female genitalia*®’ and in producing those changes 
just described suggested the importance of conducting additional in- 
vestigations as to its mode of action on the female genitalia. It seemed 
worth while to determine whether the action of this androgen was a 
direct one upon the ovary, or whether it was secondary to hypophyseal 
inhibition as strongly suggested hy the work of Hamilton and of oth- 
ers.®"’ In previously reported experiments®® isolated adult female 
rabbits were first proved able to respond to gonadotropic substance. 
Following this they were given injections of testosterone propionate over 
a period of several Aveeks. The presence of corpora hemorrhagica and 
recent corpora lutea, as a response to a second dose of gonadotropic 
material administered udth the last injection of testosterone propionate, 
was strong evidence that androgens do not inhibit ovarian activity per 
se. Their action in stopping the genital cycle was, therefore, apparently 
an hypophyseal effect. 

THE EFFECT OF TESTOSTERONE PROPIONATE UPON FEMALE 
REPRODUCTION^^ 

The preceding investigations indicated that the androgens were potent 
agents in temporarilj’' changing those cyclic factors in the mammalian 
female which have to do Avith reproduction. All of the experimental 
Avork thus far had pointed to the fact that the androgenic effect on the 
sexual mechanism Avas maintained only a short time after the injections 
were stopped. So far as Avas loioAvn no one had applied the critical 
test of attempted reproduction folloAAung prolonged androgenic therapy 
although the results obtained by Scipiades*® and by Magistris®' AA^ere 
suggestwe. 

Adult female rats received daily injections of testosterone propionate 
until it Avas sIioaaui by Amginal smears that they Avere in diestrus. They 
Avere then caged Avith healthy males. The dail5'^ injections of testos- 
terone propionate Avere continued. As long as this procedure AA’as fol- 
loAved, estrus did not occur and no young Avere born. The males Avere 
then AvithdraAvri and the injections stopped; estrus recurred. After 
regularity of the sexual cycle Avas proA’ed, the animals AAmre again mated. 
Almost iuAmriably pregnancy occurred; normal grossly healthy young 
Avere delivered. 

EFFECT OF TESTOSTERONE PROPIONATE UPON LACTATION* 

Reports in the literature have been made stating that in experimental 
nonlactating animals fibrosis occurs in the stroma of the mammary 


•This Item will be more fully detailed In subsequent accounts. 
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small number of large injections were given. I have seen bizarre effects in im- 
mature rats when unusually large doses of testosterone propionate were repeated 
over a short period of time. "Without further studj-, I am not satisfied that 
these phenomena are estrogen-like or stimulative. Mazer and Mazer, si however, 
found that prolonged androgenic treatment in the rat resulted in a decrease in 




the weights of the ovaries and uteri. They felt, therefore, that the duration of 
treatment is an important factor in the response of the genitalia to testosterone 
propionate. Hertz and Meyerso have demonstrated the efTcetiveness of small doses 
of male sex hormone. The biphasic action of the androgens as an explanation 
of their apparent gonadotropic efTect, as suggested by Freed. Greenhill. and 
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as a 1 ‘esult of pituitary ratjiei* than of ovarian inactivation, (3) in- 
hibition of lactation, (4) the oeeiuTenee of temporary inascniiniziug 
characteristics after the administration of large doses of the androgens, 
(5) recurrence of all genital physiologic processes including normal 
reproduction after the administration of the androgenic substance is 
discontinued. 

Part II. A Critical Eeview op Clinical Results Obtained With 

Androgenic Therapy 

In Part I of this review the experimental studies uiion which the use 
of male sex hormone in gjuiecologic practice is based were discussed. 
Part II, presented herewith, is a summary of clinical I’esults obtained 
with androgen therapy in gynecology, with a review of the corollary 
literature. 


USE OF MALE SEX HORMONE IN CASES OP FUNCTIONAL UTERINE 

BLEEDING 

During the past two and one-half years records have been kept of 22 
ivomen ivith a clinical diagnosis of functional bleeding who received 
andi'ogenic therapy either alone or in combination with other non- 
surgieal treatment. In tliis group it was possible, without exception, 
to inhibit functional flow and menstruation wlien 25 mg. of testosterone 
propionate in the form of perandren (Ciba) were administered every 
other day. It usually required 10 to 15 injections (a total of 250 to 
450 mg.) to stop the bleeding. Smaller doses (10 mg, Dviee weekly) 
when administered to women complaining of heavy or somewhat pro- 
longed menstruation usually decreased the amount of bleeding and 
shortened the duration of flow but did not inhibit the cycle. When 
using the large (25 mg.) dosages, it has been customary to give not 
more than 2 or 3 injections after the flow has ceased. The longest 
period of amenorrhea following one series of injections has been one 
hundred and three days. 

Of particular interest in this group of 22 women are three patients 
who have been under observation for two years or longer. Eacli one of 
these three, prior to the beginning of treatment, had bled for more than 
sixty days and had! lost enough blood to develop marked secondary 
anemia. Cui’ettage in all three had demonstrated endometrial h.vper- 
plasia. One patient, in fact, had been curetted six times between tlie 
ages of sixteen and twenty-four years. Two of them had received large 
amounts of anterior pituitaiy-like substance without benefit. All three 
were comely young women under tlie age of 35 who met the public daib 
and whose livelihood depended upon their continuing at work. The} 
were all exceedingly anxious to pi'eserve whatever childbearing abilit} 
they possessed. Androgenic therapy was begun in the fonn of 25 mg. 
of testosterone propionate injected intramuscularly everv otlier da}. 
In each instance the bleeding continued unabated for ten to fourteen 
davs, after which the flow gradually ceased and stopped entirely on the 
twelfth to the eighteenth day. Three additional injections were given. 
The subsequent amenorrhea persisted for 68, 74, and 93 days, re- 
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gland after injections of synthetic male hormoned®’ Folley and Kon“^ 
and others®® state that androgens will inhibit lactation. Kohson®® and 
Burrows''^ have produced evidence to show that young rats die when 
their mothers are injected with androgenic material. Kurzrok and 
0 ’Connelh® and others' ®’ have conducted clinical investigations 
which indicate that the administration of testosterone propionate to 
women in the puerperium decreased breast engorgement and pain. 
Numerous papers have been written regarding the efficacy of the male 
sex hormone in the treatment of mastalgia and mastitis.”"’ ®°’ ®®’ ®® It was 
therefore suggested that androgens tend to decrease breast activity. 
It seemed desirable to determine what effect, if any, the male hormone 
woiild have upon the histologj'- of the breast if the young were permitted 
to suckle during the time the mother was receiving androgenic sub- 
stance. Normal female rats which had borne healthy litters were selected. 
Injections of testosterone propionate were begun within twenty-four 
hours of deliverj’’ and continued daily. The appearance of the breasts 
and the state of nutrition of the offspring were observed. Histologic 
studies of the breast tissue were made at varying intervals of time in the 
puerperium. In every instance in which the mother received testos- 
terone propionate the young died within sixteen days of birth, evidently 
of malnutrition. Breast tissue removed at the time of the death of the 
litter showed absence of lactation. Controls, injected with comparable 
amounts of the vehicle (sesame oil), reared healthy litters. Breast tis- 
sue removed from the controls demonstrated normal lactation. 

THE REPRODUCTIVE ABILITY OF THE OFFSPRING OF FEM.ALE ANBIALS . 

PREVIOUSLY TREATED WITH TESTOSTERONE PROPIONATE" 

Ivy and G-reene^^ have shown that injections of androgens in preg- 
nant rats will result in grave abnormalities in the genitalia of the off- 
spring. ' Wet have shown that females who received male sex hormone 
could bear grossly normal young following cessation of the injections. 
These progeny were followed during development. Body growth ap- 
peared normal. Records were kept of each individual and matings were 
made between males and females born of mothers which had received 
testosterone propionate prior to their pregnancies. In every instance 
healthy litters were obtained from this second generation. The females 
suckled their young normally, and the jirogeny developed in a satisfac- 
tory fashion. 

SUMMARY' 

Although there is not a unanimity of opinion regarding the effects of 
andi’ogenic substances when administered to female mammals, it vould 
fippear that most of the exiierimental work presented to date indicates 
the following changes develop in laboratory animals after the admin- 
istration of male sex hormone; (1) A deei’ease in the gonadotropic 
activity of the hj’pophvsis, (2) cessation of genital cyclic phonoinena 

'Tills item, herewith presented as a preliininan' report, will bo more fully detailed 
in subsequent aecounts. 

tExperiments on this phase of the work -were conducted with Florence K. Huffman. 
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THE USE OF MALE SEX HORJIONE IN CASES OF DYSMENORRHEA, AFTER- 
PAINS, AND PREMENSTRUAL MOLIMEN 

In 1937, Demarest and Capitainso reported excellent results in the treatment of 
dj'smenorrhea with injections of testosterone. Salmon, Geist, and Walterses ad- 
ministered testosterone propionate in dosages of 10 to 50 mg. to 30 women who 
complained of severe dysmenorrhea. The injections were given three times a 
week during the cycle. Good results were obtained in 26 of 30 patients. They 
felt that 250 to 300 mg. of testosterone propionate, given in divided doses 
through one menstrual C3"cle, would give relief to most of their patients. If 
discomfort recurred the next month, thej' repeated a series of injections but re- 
duced the dosage to one-half that previously given. Greenhill and Freedss, aa ob- 
served that one-half of their cases of dj'smenorrhea, treated with 25 to 50 mg. 
of testosterone propionate given three times a week for each of the two weeks 
prior to menstruation, continued to have benefit one j^ear after discontinuance 
of the therapy. The,y feel that male sex hormone in amounts less than required 
to stop uterine flow will relieve dysmenorrhea. Rubenstein and AbarbaneRa 
found that most of their cases of essential dvsmenorrhea responded satisfactorih' 
to male sex hormone. Thev explained that this resulted from a lowering of 
estrogenic and gonadotropic levels and a consequent decrease in painful uterine 
contractions. Eecentl.v Abarbanelai has found the percutaneous route satisfac- 
tory for administering androgenic substance to patients with painful menses. He 
prefers to use testosterone propionate in sesame oil rather than an ointment. 

Premenstrual tension and major menstrual molimen were relieved by small 
doses of testosterone according to Greenblatt.oo In several patients who com- 
plained of severe molimen he was able to give complete comfort and also to re- 
lieve associated excessive c.vclie bleeding when he administered 10 to 50 mg. of 
testosterone propionate per month. Abarbanel and Eubenstein«9 have made 
similar observations. Abarbanel has also'o reported that in 82 per cent of 49 
patients afterpains were relieved b.y the injection of 10 mg. of testosterone 
propionate. No afterpains occurred in 88 of 100 women who received 10 mg. of 
androgenic substance given prophylacticallj’- at or near the time of deliverJ^ 

USE OF MALE SEX HORMONE IN CASES OF FEMALE JIENOPAUSAL 

DISTURBANCES 

Mocquot and Moricard^^ first reported the use of androgenic substances in the 
treatment of climacteric disturbances following bilateral ovariectomj’’. Margeil 
and Zwilling^s found male sex hormone effective in the management of the 
natural menopause. These authors used verj' small doses without uniform results. 
Salmon, in 1937, reported cessation of menopausal sjmiptoms in one female 
castrate following the administration of 400 mg. of testosterone propionate in 
divided doses. Binberg, Kurzrok and Livingstons^ noted the disappearance of 
severe climacteric sj'mptoms which had followed castration, x-raj’', and radium 
when thej' injected 10 mg. of testosterone propionate twice weeklJ^ Subse- 
quentlj' thej' reported-*® a series of 21 patients who were relieved of menopausal 
headaches, flushes, and sweats by the injection of 30 to 50 mg. of testosterone 
propionate weeklj'. They began their treatment with 25 mg. twice a week, later 
reducing the dosage to 30 or 40 mg. given weeklJ^ There were no failures in 
their cases, and thej^ were able to administer testosterone to some women who 
could not tolerate estrogens. Thej^ feel there is a definite place for androgenic 
therapy in the management of the menopause. 

USE OP MALE SEX HORMONE FOR THE INHIBITION OP LACTATION, IN CASES OF 
BREAST ENGORGEMENT, AND IN MASTOPATHIES 

Considerable experimental evidence exists to indicate that androgens 
should decrease mammary gland activity. Clinical experiences bear this 
out. 
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spectively. In each case this was followed by a scanty flow of from 
one to three days. Three to flve weeks later a slightly heavier period 
occurred. One month following this last flow two of the women men- 
struated normally, and the third had a recurrence of persistent func- 
tional bleeding requiring the repetition of a series of injections. The 
two who had menstruated normally subsequently noted a gradual in- 
crease in the duration and heaviness of their menses and received 
testosterone propionate in the dosages previously described. Series of 
injections have had to be repeated in all three approximately every four 
to six months. At no time have their blood counts fallen below normal 
limits, nor have they been iirevented from working because of excessive 
flow. The other patients in this series, who have been under observation 
less than two years and received larger dosages, have responded in a 
somewhat similar manner, with the exception of two whose menstrual 
cycles returned to normal and have remained so for six months. No 
notable masculinizing sj^mptoms have occurred in this group, except 
for occasional enlargement of the clitoris toward the end of the sei’ies of 
injections. One ■woman who possessed rather mai'ked facial hair noted 
that it became darker ; upon cessation of the treatment this disappeared. 

Male sex hormone has been used more for the treatment of functional 
uterine bleeding than for any other gynecologic condition. 

Gaines, Salmon and Geisto^ pointed out that 25 to 100 mg. of testo.sterone 
propionate injected intramuseularlj' every two or three daj's until a total of 1<3 
to 800 mg. was given would result in a disappearance of tlie secretory phase of 
the endometrium and in an inhibition of endometrial proliferation. Phis they 
suggested was the result of suppression of the gonadotropic activity of the 
hypophysis. Shortly after this report, they« published a record of 25 women suf- 
fering from functional uterine bleeding. Twenty-four of the women were relieved 
by the use of testosterone propionate in doses of 300 to 1,000 mg. per montli. 
Possss not Only inhibited uterine flow but produced an atrophy of the endometrium 
following the injection of 300 to 2,000 mg. of male sex hormone to each of 10 
patients. Loeser-is recommended a dosage of 50 mg. of testosterone piopioimte 
injected ever 3 ' other day with an average total monthly’ dosage of 500 mg. for 
menorrhagia. He found that rvith those amounts atrophy of the endometrium, 
inhibition of uterine bleeding, and decrease in the size of uterine fibroma omas 
occurred, yfazer and Mazer ,-‘2 Greenhill and Freed,5s and others have reported 
the ofTective control of excessive uterine bleeding b.v the injection ot male sex 
hormones. Ilubenstein"" reports one case in which the bleeding ce.iscd after 
the administration of 5 mg. of testosterone propionate injected twice weekly. 
Sturgis and his co-workers's found that the minimum dosage rcciuired to Ic.ssen 
the flow in cases of metromenorrhagia was 10 to 30 mg. and that the total amount 
required to stop the flow was 10 to 120 mg. Tliese are, by far, the smallest 
dosages recommended. Mazer and Itlazcr, Greenhill and Freed, Geist and his 
ussociates have all apparently arrived at about the same dosage as that used in 
the patients described in the preceding paragraphs, i.c., 250 to 500 mg. monthl.v. 
Riven in divided doses throughout the month. Salmon and his co-workers'" noted 
that masculinization tended to develop when more than 500 mg. of testosterone 
propionate were administered, and they feel that this amount should be considered 
u human “threshold.” Many investigators who have given androgens a clinical 
trial would undoiibtcdlv prefer not to give more than 350 to -400 mg. in any one 
'■'oiith. Most functional bleeding cases will respond to 25 mg. given intraniim- 
cularly overv other day for a total of 12 to 1C injections (300 to -300 mg.i. 
boo.ser5a has' recently reported the satisfactory use of pellets of androgenic .siib- 
ftance planted subcutaneously in women suffering from functional uterine blced- 
iug and mastopathies. 
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injections, this hypertrophy disappeared. In each instance in which 
vaginal smears Avere taken after 250 mg. of male sex hormone had been 
giA'^en, there Avas an almost complete absence of any demonstrable es- 
trogenic activity. In those instances in AA^hich endometrial hj^perplasia 
had been observed in curettings obtained prior to treatment, it Avas 
noted that, after androgenic therapy, the tissue removed by suction 
curettage shoAved no hyperplasia; there Avere, instead, comparatively 
feAA^, small, inactive glands (Fig. 6). While none of the patients aa^Iio 
have been folloAved in this series haA’^e attempted pregnancy. Mazer and 
Mazer^^ report four AA’’omen from their group of 38 aa^Iio had normal 
gestations after androgenic therapy. 



A. B. 

Fig-. 6. — A, Photomicrograph of uterine scrapings from a patient -with typical 
endometrial hyperplasia. She had been bleeding for seventy-two days. B, Endometrial 
suction curetting from the same patient after she had received 350 mg. of testosterone 
propionate. Both photomicrographs X132. 


In one patient in Avhoiii the diagnosis of submucous fibromyomas Avas 
made and Avho had bled constantly for many Aveeks (entering the hospi- 
tal AAuth a hemoglobin of 4.5 Gm. and an erythrocyte count of 2,500,000 
per c.mm.), androgenic therapy Avas given to inhibit, if possible, further 
floAv during the days in AAdiich preparation for operation Avas being 
made. She receded 25 mg. of testosterone propionate dailj^ for four- 
teen days. It is interesting to relate that no bleeding occurred during 
the tAvo Aveeks preceding surgery and that the transfused blood given 
her Avas consei’A’^ed so that at the time of her hysterectomy she had 
essentially normal blood counts. Some hypertrophy of the clitoris and 
an inactiA^e A’^aginal smear Avere noted the day before operation. It Avas 
felt that an unusual opportunity presented itself for observation of 
the gross and microscopic appearance of the genitalia in this patient 
Avho had received an average amount of androgenic therapy. At op- 
eration it Avas noted that the oAmries were someAvhat shrunken, pale, aagHi 
no gross follicles and no eAudent corpora lutea. The uterus, although 
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Demarest and Capitain^o were the first to report satisfactory results when 
androgenic substances were administered to women complaining of premenstrual 
breast engorgement and mastalgias. They used small dosages (5 mg.) and did 
not have uniform results, probably because of the small amount of the hormone 
administered. Kurzrok and O ’Connell'**' successfully inhibited lactation in 19 
of 21 puerperal women when 2.5 mg. of testosterone propionate were injected 
intramuscularly twice daily for one to three daj's. None of these patients had 
notable engorgement on this regimen. AbarbaneUo -was able to relieve post- 
partum breast engorgement in 44 of 50 patients by the intramuscular injection 
of 5 mg. of testosterone propionate; occasionally it was necessary to repeat this 
dose in one hour. More recently Siegler and Silverstein'2 and Binberg, Kurzrok 
and Klor's have reported inhibition of lactation following the administration 
of androgenic substances. Siegler and Silverstein found that injections of from 



A. B. 


Pig. 5. — A, The external genitalia of a patient under treatment for functional 
uterine bleeding who had received 350 mg. of testosterone propionate given over a 
period of several weeks, preceding the taking of this photograph. Note the increase 
in the length and diameter of the clitoris wii.h the massive enlargement of the glans. 
B, One month after the last injection of testosterone. Note that the clitoris is normal 
in appearance and that the temporary hypertrophy seen in A has disappeared. The 
camera distance for both photographs is identical. 

3 to 10 mg. of testosterone propionate were effective in 94 per cent of their 
patients. Binberg and his associates injected 120 to 150 mg. of testosterone 
propionate intramuscularly in divided doses on the day of delivery, Thej^ record 
that 49 of their 5G patients did not lactate as a result of tliis procedure. 

CORRELATION OF LABORATORY AND CLINICAL FINDINGS 

In order to correlate, if possible, the laboratory findings with the 
clinical investigations, changes were sought for in my patients analogous 
to those noted in experimental animals. The discovery that comparable 
phenomena (as far as the investigations could be extended) did occur is 
of great interest. 

The women ivho received the largest amounts of testosterone (400 mg 
or more) over the longest period of time tended to develop definite 
hypertrophy of the clitoris (Pig. 5). On cessation of each series of 
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Avith curettings obtained in previous studies. There was thinning of the 
endometrium with very feAv glands in a nonseeretory state. These 
glands were lined by a single layer of cells with small basal nuclei. 
This is not the picture commonly seen in senile atrophy. It is rather 
one of inactivity (Fig. 7). 

Section through an ovary disclosed small atretic follicles and no 
young corpora lutea (Fig. 8). The follicles Avere lined Avith small 
shrunken granulosa cells. There AA'as a thin cortex containing occa- 
sional primordial follicles but no ripening or maturing Graafian fol- 
licles AA^ere found (Fig. 9). The granulosa cell layers of all follicles 



Fig;. 9. — Photomicrograph of a portion of the cortex of tlie ovary seen in Fig. 8. Note 
the occasional apparently normal primordial follicles. X130. 

Avere thin, Avith pale shrunken cells AAfiiich shoAved no suggestion of ac- 
tivity. The medullary portion of the oAmry Avas normal. In this pa- 
tient the findings noted in the laboratory animals liaAm been duplicated 
in the human being in a most satisfactory manner. 


With this revieAv of the laboratory and clinical inA'^estigations as a 
foundation let us attempt to evaluate androgenic therapy as to its ad- 
vantages, disadvantages, indications, and contraindications. 

ADVANTAGES AND DISADA^’ANTAGES OP ANDROGENIC THERAPY IN 

GYNECOLOGY 

The treatment of functional uterine bleeding Avith androgens has cer- 
tain advantages. It is ambulatory Avhieh to many patients is a great 
conA’^enience. It is perhaps the most effective of the nonsurgieal meas- 
ures aAmilable in the treatment of functional floAA^ There is no op- 
erative risk attached to its use. More important, so far as can be de- 
termined, there is a preserAmtion of whatcA^er reproductwe .ability the 
patient possesses. In eA’^ent of subsequent pregnancies in a patient Avho 
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enlarged by the tumor, was pale. The Fallopian tubes appeared normal. 
There was no suggestion of pelvic engorgement or increased vascularity. 
The opened uterus showed a thin endometrium, not only in the region 
of the tumor but also far removed from it. I\'Iieroseopic examination of 
the endometrium gave a more complete iiicture than had been possible 



Fig. 7. — Photomicrograph of a section of the uterus sliowing the endometrium ob- 
tained from a patient who liad had a hysterectomy because of fibromyomas. She 
had received 325 mg. of testosterone propionate during the fourteen days preceding 
operation. X140. 



terone propionate durinf^tlm fouHee°n days'^preSdtn^'''^ received 325 mg. of testos- 
recent foliicles or young corporaTuteTwillTe noted ' absence of 
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treatment of disturbances of the climacteric as has been suggested by 
several authors.®'*’ However, the fact that androgens are at times 
effective appears on 1he basis of publislied reports to lie indubitable. 
That this effect is tlie result of a deiirc-ssion of the pituitary gland seems 
most probable. Best results aiipcar to lie obtained when 30 to 50 mg. of 
testosterone propionate are injected weekly. Despite the fact that 
estrogenic substance is the logical agent to emploj^ in the menopause 
there may lie an occasional instance in which androgens would be prefer- 
able. As Kurzrok has pointed out this would be true of individuals 
who are allergic to estrogenic materials. It also may be advisable to 
turn to androgens rather than to large doses of estrogens for the treat- 
ment of either natural or surgical menopause in patients who are 
known to have had extensive endometriotie implants or other new 
growths. In those types of cases, a desire to relieve menopausal symp- 
toms and yet to avoid the stimulating effect of estrogens may make a 
trial with male sex hormone worth Avhile. 

Information obtained from the literature*"’ suggests that an- 
drogenic therapy is indicated for the relief of primary (essential) 
dysmenorrhea where the discomfort is presumably due to painful uter- 
ine contractions in patients without demonstrable pelvic organic pa- 
thology to account for their distress. If further trial proves that 
testosterone will prevent menstrual molimen, its use in these often dis- 
tressing cases will be strongly indicated. 

Certain contraindications exist for the use of androgenic therapy in 
gynecologic practice. To attempt the management of uterine bleed- 
ing by any nonsurgical treatment, wliether it be androgens, anterior 
pituitary-like preparations, or other therapy, without fully satisfying 
ourselves that organic abnormalities are absent, is hazardous. The 
presence of neoplasms, gross residues of infection, or retained products 
of gestation militate against the use of the male sex hormone. It is 
evident from the investigative work previously presented that definite 
masculinizing changes can occur when an excessive amount of testo- 
sterone propionate is administered. I feel very strongly that andro- 
genic substances should not be given to a woman who presents notable 
android characteristics but that other means should be found for the 
management of her complaint. The presence of facial and pectoral 
hirsuties, especially on the upper lip and chin, or a heavy growth of 
coarse hair on the thighs, an unusually large clitoris or a deep voice 
are contraindications to androgenic therapy. Avoidance of the use of 
male sex hormone in such eases is advisable even though, almost with- 
out exception, the accentuation of masculinizing characteristics . will 
disappear when the treatment is stopped. 

The danger of overlooking organic pelvic disease in eases of uterine 
bleeding and dysmenorrhea, of serious breast pathology in mastalgias, 
and of sj'stemic disorders associated Avith any of the conditions dis- 
cussed should not go unmentioned. It need not be emphasized that 
there is ahvays a considerable hazard of neglecting commonplace lesions 
Avhen a neiv, effective, and at times startling therapeutic agent, such as 
androgenic therapy, is introduced. 
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has received testosterone, there is every reason to believe that normal 
offspring ivill be born and that these offspring will have normal repro- 
ductive powers. If androgenic therapy proves worthwhile in dysmenor- 
rhea, afterpains, and menstrual molimen, the value of having a simple, 
innocuous, and effective treatment for these conditions requires no com- 
ment. The advantages resulting from the administration of male sex 
liormone in the routine treatment of menopausal disturbances seems 
somewhat questionable at this time. 

Some disadvantages exist in the use of male sex hormone in women. 
First and most important is the very real danger of producing mascu- 
linizing phenomena when such materials are given in large doses to 
women who alreadj'- possess android characteristics. The fact that 
these changes are temporary does Jiot wholly overcome this disad- 
vantage. A second disadvantage is that the treatment of functional 
uterine bleeding in many eases is not truly curative. In most instances, 
the flow is inhibited for many iveeks, but there is a distinct tendency 
for the excessive bleeding to recur after a period of months has passed. 

INDICATIONS AND CONTRAINDICATIONS TO THE USE OF ANDROGENIC 
THERAPY IN GYNECOLOGY 

On the basis of the many reports in the literature^®’ and 

after having administered testosterone propionate to 22 women for the 
treatment of functional uterine bleeding, it is felt that there is a defi- 
nite, although perhaps limited, place for androgenic therapy in the man- 
agement of this disorder. It affords an almost certain means of inhibit- 
ing functional uterine floiv. Its use appears indicated in women who 
do not have major pelvic pathology and in whom it is desirable to avoid 
extensive surgical procedures. This is particularly true of younger 
women in the childbearing years who are desirous of preserving their 
fecundity and of older women in whom the appearance of the climac- 
teric within a relatively short time may be expected to put an end to 
excessive bleeding. There is no doubt that, of the many nonsurgical 
procedures now in use for functional menorrhagia, androgenic therapy 
may be expected to yield the most certain results. On a theoretical 
basis, inhibition of the menses by male sex hormone should be especially 
advantageous to women with pulmonary tuberculosis who suffer from 
an exacerbation of their chest pathology each time they menstruate. 

If the work of Kurzrok and his associates is any criterion, androgenic 
therapy should be of value in premenstrual breast pain and in pain- 
ful breasts during the early puerperium. While my experience in the 
use of testosterone propionate in the treatment of mastalgias and puer- 
peral engorgement has been limited, it has been found efficacious in the 
few instances in which it was employed. It would appear that approxi- 
mately one-half of the amount of testosterone used to inhibit uterine 
bleeding is effective in mastopathies and that 100 to 150 mg. will pre- 
vent post-partum breast engorgement in most eases. 

In view of the logical and satisfactory management of the menopause 
with estrogens, it seems out of place to use male sex hormone in the 
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DISCUSSION 

DR. CARL R. MOORE. — About twenty years ago we believed strongly in the speci- 
ficity of sex hormones, in particular in the reactions of specific sex structures to 
homologous hormones. But as potent tissue extracts and pure chemical hormones 
became available, we learned from experiment that opposite sex hormones did 
exert some tj'pe of effect. We can, therefore, consider the biologic reactions 
and therapeutic properties of male sex hormones for gynecologic disorders. 
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SUMMARY 

Effects in 22 women who received androgenic therapy parallel those 
produced in laboratory animals by injections of testosterone propionate. 
In my cases, functional uterine bleeding was inhibited by the male sex 
hormone. In this group, no notable masculinizing changes developed, 
except occasional temporary hypertrophy of the clitoris. Three of 
these patients have been under oliservation for more than two years. 

Testosterone propionate will bring about a cessation of genital activity 
in human beings as it has been observed to do in the adult female rabbits 
and rats. This effect is the result of pituitary rather than ovarian in- 
activation. The changes produced b.y the male sex hormone are tempo- 
rary, with resumption of cyclic iihenomena in the genitalia after ad- 
ministration is discontinued. When large doses of testosterone pro- 
pionate (over 350 to 500 mg.) are injected over a considerable period 
of time, temporary masculinizing changes, especially hypertrophy of the 
clitoris, may appear. Inhiliition of activity in the laetating breast after 
the administration of testosterone propionate has been observed clin- 
ically and has been demonstrated histologically in animals. Reports in 
the literature indicate that reproduction is possible and that normal 
young have been born to human beings who have received male sex 
hormone prior to their pregnancies. 

There is considerable evidence to suggest that androgenic therapy 
has a place in the treatment of functional uterine bleeding, mastalgias 
and puerperal breast engorgement, and for the inhibition of lactation. 
Further investigation of its use in dysmenonhea and the treatment of 
menstrual molimiua seems indicated. The use of male sex hormone may, 
perhaps, be advantageoasly used in preference to the estrogens in cer- 
tain selected instances of menopausal disturbances. 
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pain wliicli occuzs in the breasts befoz’e the menses, to relieve some cases of 
dysmenorrhea and to prevent premenstrual tezision in some cases. To control 
or suppress uterine bleeding, it is necessary to give Iretween 300 and 500 mg. 
throughout an entire period, whereas for d^'suicnori'hea, premenstrual painful 
breasts, and premenstrual tension orrly about 150 mg. divided in six doses during 
the last two weeks of the menstrual cj’cle u.suallj^ suffice. In most of the cases, 
the beneficial results are only temporary. In a few cases, however, the good 
results persist for a few months after two or three series of injections are given. 
Recently Dr. Freed and I have been using ammonium chloride to overcome pre- 
mensti'ual distress, and we have obtained most encouraging results with this 
simple, and inexpensive form of therapy. 

I should like to emphasize the caution urged by Drs. Huffman and Moore. 
Large doses of testosterozie propionzite sometimes produce virilism effects, such 
as increased hair growth on the face, lowering of the pitch of the voice, and 
slight enlargement of the clitoris. In addition, manj' women gain weight and 
develop an acnefoz'm eruption. Fortunately all of these di.sagreeable effects dis- 
appear after the hormone is stopped. 

DR. HUFFMAN (closing). — In a few instiinces, too few to report, we have 
noted satisfactory results in premenstrual breast pain after giving 25 mg. of 
testosterone propionate intramuscularly twice weekly for two weeks preceding 
menstruation. This has a temporary effect during the folloMung menstrual period 
and must be repeated each month. 

We have not been as fortunate as Dr. Grcenhill in obtaining a permanent cure 
of functional uterine bleeding by means of injections of testosterone propionate. 
As months go on after a series of injections the patients tend to get a recurrence 
of prolonged flow. However, with the dosages we have been using (300 to 400 
mg.) we have seen no masculinizing characteristics develop other than occasional 
hypertrophy of the clitoris. This liypertz-ophj' disappeared entirelj’ within two 
or three weeks after cessation of the therapy. 
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On logical grounds one may be somewhat puzzled to account for male hormone 
action in females. Thus, following male hormone administration, we may have 
suppression of estrus cycles, suppression of lactation, prolongation of gestation, 
or prevention of delivery and the prevention of menstrual bleeding. On the clin- 
ical side, we have reports that male hormone alleviates menopausal symptoms, 
aids in dysfunctional, as well as functional bleeding, and is efficacious in preven- 
tion of lactation. 

In attempting to organize our conceptions, it appears that the mechanism of 
these results may fall into at least two main categories. The first of these has 
to do with action of the male hormone on the pituitary gland, while the second 
involves local or direct action on the end organs concerned. It is not always 
clear which of these may be involved, and indeed it is possible both are fre- 
quently involved. 

It should be recalled first that the stimulus inciting activity in the sex glands 
is the pituitary bodj'. At the same time the sex hormones produced exert an 
influence back upon the pituitarJ^ This latter influence may be inhibitory in the 
direct sense and in some cases may be considered to introduce qualitativelj’’ dif- 
ferent secretions on the part of the pituitarj'. 

Suppose we look for a moment at the estrus cycle. If ovaries are removed, 
cycles are abolished; pituitary removal produces similar results; male hormone 
likewise suppresses them. In each case the lack of estrogenic substances is 
largely responsible. Cycles could also be abolished by injecting estrogens so far 
as pituitary suppression is concerned, but now by direct action the estrogens 
affect the uterus and vagina and bring them into a constant estrous condition. 
Male hormones likewise suppress the pituitary but do not stimulate the estrus 
response of the uterus. These aspects are of interest in the clinical treatment 
of menopausal s3"mptoms. Presumably the direct causal agent of these symptoms 
is lack of the estrogenic substances to inliibit the pituitary. The excessive pituitary 
secretion should be suppressed bj' either male or female hormones. When es- 
trogenic therapy is emplo3’-ed, it is to be expected that these substances will 
activate the uterus, and perhaps maintain an h3'pertrophied state. Male hormone 
will suppress the pituitary and not stimulate the uterus, and hence would appear 
ideal in some respects. 

In a similar manner lactation is abolished b3' male hormone, apparently be- 
cause of pituitary depression. Male hormone also decreases uterine motility; 
but whether this is due entirely to pituitar3' suppression, giving an indirect 
estrogenic suppression or is due to a direct action on uterine musculature is not 
certainly known. Certain phenomena of d3^smenorrhea may be influenced by male 
hormone. It is not clear why it would be preferable to an estrogen in controlling 
pituitary activity for this condition, unless it be the fact that the addition of 
estrogens might further enhance a hypersensitive uterus. 

Danger of injury to offspring conceived much later than androgenic treat- 
ment is unlikely, for hormone storage in the bod3’- does not occur and hormones 
as effective agents in modification of developing young act directly. On the 
other hand, although we do not know conditions in the human development it 
is possible, as indicated by other experimentation, that serious developmental 
injuries to the reproductive system might follow treatments with male hormone 
during pregnancy. 

In any treatment with sex hormones, androgens or estrogens, therefore the 
action upon the pituitary, which typically reduces or abolishes ovarian secretions, 
as a secondary effect, constitutes one avenue of effectiveness, while the possible 
direct action on end organs or on general conditions constitutes another. This 
latter may not only involve reactions or responses on the part of the end organ in 
question but one must always consider such side effects as general heightening of 
masculine tendencies. These, especially if severe, may decidedly offset any ad- 
vantageous responses on the part of the condition being treated. 

DR. J. P. GEEENHILL. — Clinically the male hormone has been found helpful 
to control or suppress abnormal uterine bleeding, to diminish the swelling and 
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groups although, of course, there is some overlapping. The largest group (Tables 
I and lA) consists of 26 patients with a chief complaint of sterility. The second 
group (Table II) of 6 patients complained of dysfunctional flondng, and the third 
group (Table III) of 16 patients complained of amenorrhea. 

In 36 of the 48 cases, the diagnosis of ovulation or anovulation was made before 
treatment by endometrial biops}’’, taken a few days prior to the onset of menstrua- 
tion, and often repeated several times. Attempts at biopsj^ in 3 of the remaining 
12 cases yielded insufiScient material on one or more attempts. Nine patients, for 
various reasons, were not biopsied. 

Since the effective dosage of equine gonadotropic hormone in the 
human being is not definitely known (Hart and Cole®® found that 
ovarian weight rather than the body tveight is the criterion for deter- 
mining comparative doses in animals), treatment was given with greatly 
varjdng doses in several different ways : 

1. A single injection of this hormone was given on the seventh to the twelfth day 
of the menstrual cycle. An injection contained 200 to 600 rat units. 

2. A course, consisting of 4 to 10 injections, was given daily or on alternate days, 
usually in the early part of the cycle, just previous to the time when ovulation was 
expected to occur. 

3. Courses were given in the same way, but chorionic gonadotropic hormone 
(C.G.H.) was given in 500 rat unit doses with each injection of equine gonado- 
tropic hormone. 

4. Courses of equine gonadotropic hormone followed immediately by courses of 
equine gonadotropic hormone and chorionic gonadotropic hormone were tried. 

5. Combinations of courses of equine gonadotropic hormone preceded by, concur- 
rently with, or followed by synthetic estrogen or estrogenic hormone were given. 

The intravenous route of administration was employed in 18 patients 
and the intramuscular method in the others. Chorionic gonadotropic 
hormone was given intramuscularly. Before each course of injections, 
patients were skin-tested for sensitivity to horse serum. We feel that 
this is wise despite the fact that equine gonadotropic hormone prepara- 
tions, have been highly purified and the protein content greatly reduced, 
and despite Hawkinson’s^® statement that skin testing “seems to he 
ob-\dated after demonstrating that rabbits, previously sensitized with in- 
jections of gonadin, showed no evidence of serum protein reaction after 
injection of one cubic centimeter of gonadin intravenously.” Three of 
our patients (U 142, U 681 and U 1346) showed such strongly positive 
skin tests, after receiving from one to five courses of equine gonadotropic 
hormone, that further similar therapy was omitted. Another patient 
(U 1790) had urticaria at the site of injection following therapy. Four 
other patients complained of nausea and vomiting, abdominal pain, 
headache or backache which they attributed to the injections. 

Careful study of the fact that three patients showed the presence of 
cysts of the ovary after treatment -with equine gonadotropic hormone, 
has failed to convince us that there was any causal connection between 
the treatment and the diseased condition. However, Sevringhaus®^’ 
warns that continuous therapy with equine gonadotropic hormone can 
cause cystic follicles in the monkey ovaries, and may do so in the human 
ovaries. Watson^^ feels convinced that equine gonadotropic hormone 
therapy resulted in cysts of the ovaries in his cases. Therefore, this 
possibility must be kept in mind. 



CLINICAL EXPERIENCES AVITH EQUINE GONADOTROPIC 

HORMONE 
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introduction 

S INCE 1937 there have appeared 14 clinical reports on the nse of 
equine gonadotropic hormone (E.G.H.). Hamblen,^’’ ontivo occa- 
sions, Frank, and Watson, Smith and Knrzrok^’^ are the only ones to 
report consistently negative results following administration of the 
hormone. The other 10 reports are by Bowes, Davis and 
Siegler and Fein,^^ Campbell and Sevringhaus,''®- Kennedy and Shel- 
ton,^" Hall,-*® Hawkinson,^® Rubenstein,®° and Gray.^ Although they 
admit failures, they have all expressed either enthusiasm or optimism 
about this new gonadotropic hormone. We feel that none of these 
reports offers conclusive evidence of the value of equine gonadotropic 
hormone in stimulating ovulation in women, and that our own results 
bear out this contention. 


CLINICAL STUDY 

In our study we used equine gonadotropic hormone, gonadin, pre- 
pared by the Cutter Laboratories, and in two cases supplemented this 
with anteron, prepared by the Schering Corporation. 

Gonadin is dispensed in solution and each cubic centimeter contains 
200 rat units. According to the Cutter Laboratories, a rat unit is 
“the amount of hormone which, when injected subcutaneously in a 
single dose into five immature female rats (twenty-one to twenty-three 
days of age), will produce an average of from 3 to 10 large follicles 
or corpora lutea at the time of autopsy ninety-six hours later, and half 
of which will not produce this average in another group of 5 rats simi- 
larly treated.” 

Anteron is dispensed in the form of dry stable pellets and its potency 
is expressed in international units. The Permanent Commission on 
Biological Standardization of the Health Organization of the League 
of Nations states that “the specific gonadotropic activity of 0.25 mg. 
(250 gammas) of the standard preparation shall be the international 
unit for recording the activities of all gonadotropic preparations of 
the serum of pregnant mares, but only of such.” 

New batches of gonadin were received frequently during this study 
to avoid the possibility of diminished potency, and the anteron was 
received a few days prior to its use. 

The 48 cases in tMs study comprise 21 private and 27 clinic patients seen over 
periods ranging from six months to eight years. They fall roughly into three 
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RESULTS 
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Table IA. Sterility Treated With Equine Gonadotropic Hormone and Estrogen 
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Each of our patients was examined in the gynecologic clinic before 
presenting herself at the endocrine clinic, and all abnormalities such as 
retroversion, infected cervices, Amginitis, etc., were taken care of. Thy- 
roid was given to most of the patients, even without determination of the 
basal metabolic rate, unless there were definite contraindications. 

GROUP I. STERILITY (TABLES I AND IA) 

In tins gronp of 26 patients, the ages varied from 23 to 39, and the duration 
of sterility from one to eleven years. Ten patients were known to have been 
pregnant one or more times before, and 3 of these had had full-term deliveries. 
Eight had had abdominal operations. All but 3 had “normal” regular periods. 
There were 3 eases mth anovulatory cycles, and 20 with ovulatory cycles as shown 
by biopsy. Of the remaining 3 cases, 1 patient became pregnant before biopsy 
could be done, and the other 2 were not biopsied. Patency of the tubes was proved 
by insufflation in all cases except one in which no Rubin test was made. Motile 
sperm were found in the cervix four to twenty hours following coitus in all but 
3 patients, and the husbands in these cases were examined and found to be normal. 
Husbands were given complete physical examinations in most instances, and semen 
specimens alone were examined in others. 

The group is divided into two parts on the basis of therapy. The purpose of 
giving the equine gonadotropic hormone was to repeat the work of HalPs and of 
Davis and Koff,^® i.e., to stimulate the ovaries and cause multiple ovulation if 
possible, in the hope of increasing the chances of pregnancy. The addition of 
estrogenic hormone or synthetic estrogen in the cases in Table IA was intended 
to prime the genital system or act as a tonic to it, and thus to aid impregnation. 
It was also given in order to duplicate conditions of clinical experiments done 
elsewhere. 

Results were very disappointing. One patient (Case 2139) became pregnant 
immediately following a course of equine gonadotropic hormone. However, as this 
patient only two months before had had an unusually heavy flow two weeks after her 
period was due, which had been diagnosed as a possible abortion, we do not feel that 
her pregnancy was related to the therapy. One of the patients with anovulatory 
bleeding (705) had a seeretorj^ endometrium four months after treatment, but 
as the total amount of equine gonadotropic hormone received was only 400 R.IJ., 
given in two monthly injections, it seems more reasonable to us to assume that she 
had occasional anovulatory cycles which, as Rock, Bartlett and Matsons* and Novaksz 
point out, are not unusual. 

In 2 patients (Cases 1022 and 2013), cysts of the ovaries were noted following 
treatment. Both followed the intravenous injection of only 100 R.U. of equine 
gonadotropic hormone. In Case 1022, painful and enlarged ovaries were not found 
until seven months after treatment. At laparotomy, three months later, ten 
months after treatment, follicular cysts were excised from both ovaries, and the 
patient became pregnant one month later, wliioh is not uncommon under these 
conditions.cs in Case 2013, a cyst was not noted until four months after treatment. 
It was purposely ruptured while the patient was having a dilatation and curettage. 
Six months later, and two months after 400 R.U. more of equine gonadotropic hor- 
mone had been given, the ovary again was noted to be cystic. 

There was no noteworthy change in the remaining twenty-two patients after 
equine gonadotropic hormone administration. 


GROUP II. DYSFUNCTIONAL FLOWING (TABLE ll) 

_ This group consists of 6 patients ranging in age from 14 to 28. Three were 
single and 3 married, with no known pregnancies. Pour had had one or more 
curettages. Dysfunctional flowing had persisted from eighteen months to eight 

In mens. Ot the remaining 4 patients, 2, prior to treatment, showed proliferative 
endometrium with dysplasia, one had hyperplasia, and the last Imd a normal 
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proliferative endometrium. Tliree of the patients received equine gonadotropic 
hormone alone, and tliree also received chorionic gonadotropic hormone to act as a 
luteinizing agent or to aid ovulation synergistic.ally, as recommended by Fluh- 
mann24 and Evans. » 

The results in this group u-ere uniformly unsatisfactorJ^ One patient, Case 
U 2875, 14 years of age, after thirty days of alternate flow and cessation of flow 
following a course of equine gonadotropic hormone and chorionic gonadotropic hor- 
mone, developed an amenorrliea which has persisted for tliree months. Another pa- 
tient, Case U 142, 16 years of age, had continuous flowing after a course of equine 
gonadotropic hormone and chorionic gonadotropic hormone. This was followed in 
two weeks bj’’ three injections of testosterone propionate. As there was still no 
cessation of flow, another course of equine gonadotropic hormone and chorionic 
gonadotropic hormone was given and the bleeding stopped for two weeks. On 
resumption of the flow, the skin test was positive for gonadin. In the following 
six months, two curettages were necessarj' and showed hj'perplasia of the endo- 
metrium. Ultimate^ radium was required to stop the excessive loss of blood. 
Two patients. Cases U 1863 and U 1797, had a more profuse flow following treat- 
ment. One, Case U 1863, required progesterone to arrest the bleeding, and biops}’' 
showed a proliferative endometrium. The other. Case U 1797, received x-ra}' 
treatment three months later, and regular periods, average in amount, have con- 
tinued for a year. Two patients showed no change following therapy. 

GROUP III. AJIENORRHEA (TABLE III) 

This group is composed of 16 patients from IS to 32 years of age. There were 3 
cases of primary amenorrhea, and the duration of amenorrhea in the other patients 
varied from three months to eight j'ears. Ten of the patients were married and 3 
had been pregnant. The basal metabolic rates varied from minus 30 to plus 17. 
Satisfactory endometrial biopsies were obtained in 9 cases prior to treatment. 
Seven showed lij^oplasia and 2 proliferative endometrium, one with dysplasia. 
Biopsies were attempted in 3 other cases on one or more occasions, but sufficient 
tissue could not be obtained. This would indicate hypoplasia. In 4 cases no 
biopsy was taken. Eleven patients had hypoplasia of the genital organs. 

Four patients received equine gonadotropic hormone alone, and the others re- 
ceived either estrogenic or chorionic gonadotropic hormones in addition. The 
minimum total dosage of equine gonadotropic hormone given in a course of injec- 
tions was 1,000 B.U. and the maximum, 2,800 E.U. and 2,750 I.U. of equine gonado- 
tropic hormone preparations, in 18 consecutive daily injections. We gave this 
large dose only very recently to one patient. Case U 1346, because with the recom- 
mended dosage our results had been so unsatisfactorj% (Frank-m and Biittner^^ 
consider it justifiable and even necessary to try very high dosages of gonado- 
tropic preparations.) Eight days after the last injection, the patient flowed for 
five days. Biopsy obtained on the day before flow showed atypical proliferative 
endometrium, indicating that the patient had not ovulated. 

An endometrial biopsy was obtained following each of 16 separate series of 
equine gonadotropic hormone injections in 9 patients, and in all instances it showed 
proliferative endometrium, usually with hypoplasia. 

Of the 3 cases of primarj'' amenorrhea, one patient flowed for a few days dur- 
ing, and again at the termination of seven months of daily administration of stil- 
bestrol, but with equine gonadotropic hormone alone, there was no flow in any of 
the 3 cases. Of the 13 cases of secondarj'^ amenorrhea, 7 patients were unchanged 
and 6 had one or more periods of staining or flow, viz.. Case U 2846, 22 jmars of 
age, had had one period at the age of 18. Prior to therapy she had a proliferative 
endometrium with dysplasia. While receiving equine gonadotropic hormone in 
dosages of 200 E.U. by injection, twice weekly, she liad a flve-daj’^ flow. Tliree later 
courses of equine gonadotropic hormone, one with large dosage, produced no 
and a subsequent biops}"- showed a proliferative endometrium. Case U 1805, a 2 
year-old married woman, had had no periods and only occasional staining for ive 
years. Biopsy before treatment showed hypoplasia. Twentj'-five days after a secon 
course of equine gonadotropic hormone she flowed for three days from a lyTiop as ic 
endometrium. (This patient was given a three months’ vacation and on j re 
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tropic lioriiione. One other, an anovulatory patient, was found by 
biopsy to be ovulating four months after treatment. One patient with 
dysfunctional bleeding continued to flow for a month following equine 
gonadotropic hormone therapy and since then has had amenorrhea for 
three months. Six patients with amenorrhea stained or flowed after 
treatment, but none of these shoAved eAudence of oAUilation. Only one 
patient continued to floAv at regular intei’Amls. She seemed to he re- 
sponding rather to thyroid than to equine gonadotropic hormone stimu- 
lation. 

6. Allergic reactions to equine gonadotropic hormone appeared in 
3 patients folloAving therapy, and in 3 patients, a cyst of the ovary Avas 
noted folloAving treatment. 


CONCLUSION 

With the varying dosages used in this study, the equine gonado- 
tropic hormone has not been sIioaaui to stimulate ovulation in Avomen 
Avith anoAUilatoiy bleeding or amenorrhea, nor has it had any apparent 
effect in cases of sterility. Three cases of cysts of the ovary Avere noted 
folloAving therapy. Although aa'o cannot, and do not, attribute them to 
equine gonadotropic hormone, Ave cannot deny the possibility that the 
treatment may have been instrumental in causing the condition. We 
belicA'^e that a great deal of clinical experimentation is necessary be- 
fore the value of this hormone Avill be established. 

AA’’e are deeply Indebted to the Cutter Laboratories, the Schering Corporation, the 
AVinthrop Chemical Company, the Squibb Company, Merck and Company, and Reed 
and Carnrick for the materials used in this study. 
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«■ 

Gently returned to the clinic to say that she had had a period during each of the 
three months. It is possible that these periods were ovulatory in character, but spon- 
taneous return of the menses is not rare in secondary amenorrhea. Frank'^o cites 7 
cases of amenorrhea, one of 17 years’ duration, in which menstruation returned dur- 
ing a study period prior to treatment.) In one patient (U 1692), there was 
staining on two occasions after courses of equine gonadotropic hormone, but when 
last seen, the patient reported no traces of menstruation for five months. The 
patient in Case U 1316 stained for four days after a course of equine gonadotropic 
hormone and chorionic gonadotropic hormone, and flowed for five days after a very 
large dose of equine gonadotropic hormone followed by equine gonadotropic hormone 
combined with chorionic gonadotropic hormone. In both instances flow was from a 
proliferative endometrium which in one instance showed hypoplasia. The patient 
in Case U 1021, a 34-year-old woman who had not flowed in the eight years fol- 
lowing the birth of a child, had three periods of flow : Two following equine gonado- 
tropic hormone injections alone and one after administration of a course of equine 
gonadotropic hormone and chorionic gonadotropic hormone. Twice, flow was from 
a proliferative endometrium, one witli hypoplasia. Another biopsy, two months later, 
also showed hypoplasia. Patient, Case 2175, was 24 years of age and had had no 
period in two and one-half years. No biopsy was obtained prior to treatment. The 
basal metabolic rate was minus 20. One course of equine gonadotropic hormone 
produced no results. Thyroid was given, and two months later the patient began 
to flow every thirty-three to thirtj^-six days. Biopsy showed a proliferative endo- 
metrium, so a course of equine gonadotropic hormone combined with chorionic 
gonadotropic hormone was given. The next three periods were about twenty-four 
days apart. No biopsy was obtained to prove ovulation nor has the patient become 
pregnant in the past year. The low basal metabolic rate which was corrected by 
thyroid seems to us to be the probable cause of the ii’regularity. 

In one patient in this group, a cyst of the ovary appeared following equine 
gonadotropic hormone therapy. The patient in Case U 2848, 28 years of age, had 
a full-term child in 1934. Since then she has had an occasional period, but only one 
in the seventeen months prior to treatment. There was no flow following a course 
of equine gonadotropic hormone combined wuth chorionic gonadotropic hormone, 
and another course of equine gonadotropic hormone alone. One week following 
treatment, examination showed no signs of a cj^st, but tw'o months later, with 
no treatment in the interim, a cyst was palpated and was ruptured at exami- 
nation. Sixteen da 3 ^s later, the patient began to flow and the period in the next 
month was proved to be from a secretory endometrium. She has not become preg- 
nant in nine months, but her periods have continued to be regular. 


SUMMARY 

1. A gonadotropic substance obtained from the serum of pregnant 
mares has stimulated ovulation in immature laboratory animals. 

2. It is reported to have produced OAudation and multiple ovulation 
in both the normal and abnormal human ovary, with gratifying results 
in cases of sterility, dysfunctional flow, and amenorrhea. 

3. This study deals with a series of 48 cases of sterility, dysfunc- 
tional flowing, and amenorrhea treated Avith equine gonadotropic hor- 
mone. Sixteen patients Avere not OAuilating, as proved by endometrial 
biopsy, and 9 others clinically Avere not oAUilating. TAventy patients 
were OAmlating, as shoAvn by biopsy, and 3 Avere clinically oAuilating. 
Effects of treatment Avere judged in 12 cases by endometrial biopsy 
and by subsequent clinical course in the others. 

4. Thirty-nine patients (81.2 per cent) Averc apparently unaffected 
by equine gonadotropic hormone. 

5. In no case Avas there any definite evidence of stimulation of OAmla- 
tion by equine gonadotropic hormone. In. the sterility group there Avas 
one pnegnaney, p-e (eel It eannot 1,e ottriln,tecl to equine gonS 
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EXPERIMENTAL DATA 


To test the estrogenic effect of pregneninolone, 5 innture female rats, previously 
castrated, were fed 10 nig. of the drug on each of two consecutive days. Dailj’ 
vaginal smears showed complete estrus occurring on the fourth day. Thus preg- 
neninolone shows a qualitative estrogenic action. 

To determine the androgenic cff'eet.s, male rat.s, aged 2 months, were castrated 
and fed pregneninolone, 1 mg. daily for ton days, a total of 10 mg. This small 
dose did not prevent castration changes in the seminal vesicles. However, when 
3 male rats, aged two months, were castrated and fed pregneninolone, 2.5 mg. daily 
for ten days, a total of 25 mg., .slight secretory activity occurred in 2 and marked 
secretory activity was present in the seminal vesicles of the third animal. Two male 
rats, aged 2 months, fed 5 mg. daily for ten day.s, showed a more marked androgenic 
effect. There was marked secretory activity in one, and moderate secretory actmty 
in the seminal vesicles of the second rat. Thus, pregneninolone prevented castration 
changes in the young male rats when given orally in doses of 25 to 50 mg. 

To determine the progestational effect, pseudopregnancy was produced according 
to the method of Astwood:-* IMature female rats in full estrus were given faradic 
stimulation to the cervix. Four day.s later, the animals were castrated and the 
endometrium of one uterine horn traumatized with a needle. Ten milligrams of preg- 
meninolone was mixed with their food daily for five days, a total of 50 mg. The 
animals were then killed and the uteri examined for the presence of deciduomas, with 
the following results: 


Controls 


|J Non-castrate 
|K Castrate 

19 Castrate plus 50 mg. pregneninolone 
22 Castrate plus 50 mg. pregneninolone 
2 Castrate plus 50 mg. pregneninolone 
19A Castrate jffus 50 mg. pregneninolone 
9 Castrate plus 50 mg. pregneninolone 


4 plus reaction 
No reaction 

4 plus reaction 
4 plus reaction 
3 plus reaction 
1 plus reaction 
1 plus reaction 


Thus, 3 out of 5 animals showed strongly jiositive and the other 2 weakly positive 
results. 

These experiments confirm the work of Emmens and Parkess> “ who first de- 
scribed the multiple activities of anhydro-oxy-progesterone (pregneninolone). The 
androgenic properties which we obtained with this product are comparable to 
those which Greene, Burrell and Ivys obtained with progesterone. 


Table I. Oral Pregneninolone in the Mature Eat 


NO. OP 
ANIMALS 

daily dose 

MG. 

NO. of 

DAYS 

TOTAL DOSE 
MG. 

OVARIAN 

WEIGHT 

MG. 

UTERINE 

WEIGHT 

MG. 

8 

0.25 

20 

5 

Av. 

48 

Av. 320 






(26 


3 

1.0 

20 

20 

-i 

36 

Av. 280 






l50 







128 

216 




100 


'32 

340 

4 

5.0 

20 


|26 

ISO 







380 

6 

0.5 

60 

30 

Ay. 

48 

Av. 260 

7 

1.0 

60 

60 

Ay. 

44 

Av. 240 

5 

2.0 

60 

120 

^ Ay. 

42 

Av. 420 

Controls 



Colony Ay, S4 | 

Av. 34fi 


The effect of oral pregneninolone in the intact adult rat* is shown in Table I. 
A series of 33 normal mature female rats were fed pregneninolone in dosages 
varying from 0.25 mg. to 5 mg. daily for twenty days in one series and for sixty 


*\Vith the assistance of Dr. Charles Freetl. 
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LABORATORY AND CLINICAL EXPERIENCE WITH 
ORAL PREGNENINOLONE"' 

Melvin R. Cohen, M.D., and Irving P. Stein, M.D., Chicago, III. 
(From the Department of Obstetrics and Gynecology and the Samuel A. DeiUsch 
Serum Center, Besearch Department, Michael Beese Hospital) 

U NTIL recently, practically the only orally active hormone was 
thyroid extract. Although many glandular extracts and residues 
have been exploited commercially, with few exceptions they have proved 
to be ineffectual when given by mouth. 

Inhoffen and Hohlwegi (1938) described two very potent orally active syn- 
thetic hormones; 17 Aethinyl Oestradiol, and Pregnen-in-20-on-3-ol 17 (ethinyl testo- 
sterone) ; the first, a potent estrogenic substance, was subsequently discarded because 
of its aceompanjdng side effects. The second, a progestational substance designated 
in this report as pregneninolone,t was found by them to produce a positive response 
in infantile rabbits after the administration of but 4 mg. orally. This preliminary 
report was augmented by the results of other investigators.^, s Clauberg and 
Ustiinr observed the action of pregneninolone in the human being; they showed 
that bleeding associated with glandular cystic hyperplasia could be controlled and 
the endometrium transformed to a pseudodecidua by the use of proluton “G. 
Subsequently, it was found that progestational effects could also be produced by 
oral pregneninolone in postmenopausal women. Zondek and Eozinm found that the 
effects of oral pregneninolone in the human female were similar to those produced by 
progesterone hypodermically. Recently, Hamblen and othersis reported the oral 
effectiveness of pregneninonol in the treatment of 7 patients with menometrorrhagia. 
In their study, no alteration in urinary pregnanediol or androgen titer was found. 

In order to evaluate this new oral progesterone-like substance, we 
planned a laboratory and clinical investigation. We first studied the 
effects of this drug upon the rat in order to coordinate its multiple hor- 
monal action, to observe its effects upon the intact pregnant animal, and 
to test for toxicity with reference to effects upon the liver and kidney. 
Clinically, v'e used the preparation chiefly in those patients who pre- 
sented a menometrorrhagia. In addition, we used it in some patients 
complaining of dysmenorrhea, amenorrhea, premenstrual tension, and 
mazoplasia. ’ 

•Presented at a meeting of the Chicago Gynecological Societv, May 17 1940 
lAEso knowi as anhydro-oxy-progesterone, Pregneninonol. • • ' 

tA brand of pregneninolone. 
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Table III. Oral Pregneninolone Toxicitv Experiment (Eats) 


NO. 

KIND 


TOTAL 

DOSE 

MG. 

LIVER 

KIDNEY 

REMARKS 

ad 

2 Mo. 

male 

Castrate 

0 

0 

Cloudy swelling 

' Normal 

Control 

28 

2 Mo. 

male 

Castrate 

5 

50 

Normal 

Cloudy swelling 


29 

2 Mo. 

male 

Castrate 

5 

50 

Cloudy swelling 
Hyperemia 

: Cloudy swelling 
Hyperemia 


30 

2 Mo. 

male 

Castrate 

2.5 

25 

Cloudy swelling 

' Early focal necrosis 


31 

2 Mo. 

male 

Castrate 

2.5 

25 

Cloudy swelling 

Early focal necrosis 


32 

2 Mo. 

male 

Castrate 

2.5 

25 

Cloudy swelling 
Hyperemia 

Cloudy swelling 


33 

Mature 

female 

Mated 

5 

55 

Cloudy swelling 
Hjperemia 

Cloudy swelling 
Hyperemia 

Miscarriage 

34 

Mature 

female 

Mated 

5 

55 

Cloudy sirelling 

Gloudj' swelling 
Hyperemia 

Miscarriage 

45 

Mature 

Anestrus 

1 

6 

Cloudy swelling 
Hyperemia 

Cloudy swelling 
Hyperemia 


46 

Mature 

Pregnant 

1 

6 

Cloudy swelling 
Hyperemia 

Early focal- necrosis 

Miscarriage 

3 

Mature 

Pregnant 

5 

195 

Cloudj' swelling 

Diffuse necrosis 

5 normal; 1 
stillborn 

5 

Mature 

Pregnant 

5 

180 

Cloudy swelling 
Hyperemia 


4 normal; 
mother died 

8 

Mature 

Pregnant 

5 

200 

Cloudy swelling 
Hyperemia 

Focal necrosis 

11 normal 

9 

Mature 

Pregnant 

5 

135 

Cloudy swelling 
Hyperemia 

Diffuse necrosis 

Miscarriage 
after 20 mg. 

11 

Mature 

Pregnant 

5 

180 

Cloudy swelling 
Hj'peremia 


8 normal; 
mother died 

10 

Mature 

Pregnant 

1 

39 

Cloudy swelling 
Hyperemia 

Cloudy swelling 

8 normal 

i2 

Mature 

Pregnant 

1 

31 

Cloudy swelling 
Hyperemia 

Focal necrosis ' 

6 normal; 3 
stillborn 

13 

Mature 

Pregnant 

1 

28 

Cloudy swelling 
Hyperemia 

Focal necrosis 

Anestrus 

17 

Mature 

Pregnant 

1 

39 

Cloudy swelling 
Hyperemia 

Specimen lost ! 

3 normal 

20 

Mature 

Pregnant 

1 

28 

Cloudy swelling 
Hyperemia 

Diffuse necrosis 

11 normal 

114 

Mature 

Pregnant 

0 

0 

Cloudy swelling i 

Slight cloudy ( 

Swelling 

Control 


pale and coarsety granular. The individual cell outlines are indistinct. The 
nuclei in many areas are hyperchromatic but stain distinctly throughout. The sinu- 
soids and central veins are markedly engorged with red blood cells. Thus, cloudy 
swelling and hyperemia are present in the liver. However, cloudj’' swelling of 
the liver was frequently present in the control group and microscopic section dif- 
fers only in the absence of marked hyperemia, a distinguishing feature in the 
pregneninolone rats. The kidneys show more significant changes. In 3 of our preg- 
nant animals, a severe diffuse tubular necrosis is present. Pour other pregnant 
rats show an early focal necrosis of the tubules. Two nonpregnant rats show an 
early focal tubular necrosis also, while the remainder all show a severe cloudj 
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days ia tlie other. The influence upon, the uterine and ovarian weights Avas noted. In 
all instances, the ovarian weights were markedly reduced even to the point of 
extreme atrophy in some cases. There was less effect upon the uterus in that the 
uterine weight was unaffected or decreased in all with the exception of the series 
which received the largest dose (2 mg. for sixty days: total, 120 mg.). This 
dose produced a definitely increased uterine weight response well above the nor- 
mal controls. These results show that pregneninolone inhibits the gonadotropic 
action of the anterior pituitary gland in intact mature female rats. Pregneninolone 
in large doses (120 mg.) produced a positive uterine iveight response in the presence 
of ovarian suppression. 

To determine the effect of oral pregneninolone on the intact pregnant rat, mature 
rats were mated and daily vaginal smears obtained. The onset of pregnancy ivas 
determined by the last estrus, the vaginal plug, and/or microscopic evidence of 
spermatozoa. Beginning with the fifth day of pregnancy, pregneninolone was 
fed to animals over a period of six to forty days Avith a total dosage of from 6 to 
200 mg. The effects upon pregnancy and lactation were noted (Table II). It Avas 

Table II. Pregneninolone Orally in Pregnancy (Eats) 


NO. 

LAST 

ESTRUS 

OR 

SPERM 

DELIV- 

ERY 

DURATION OF 
PREGNANCY 

1 DAYS 

DAILY 

DOSE 

i 

TOTAL 

DOSE 

1 

LITTER 

1 

REMARKS 

1 

1 

33 

4/27/39 


11 

5 

53 

0 

Bleeding, 5/7/39; aborted 

34 

4/29/39 


8 

5 

55 

0 

Sperm recovered : no preg- 


1 




1 


nancy 

3 

,9/4/39 

,9/26/39 

22 

5 

^ 195 

5 Alive 

Young died 



1 




1 Still- 



[ 

i 




born 


5 

j 9/1/39 

19/23/39 

22 

5 

[ ISO i 

4 Alive 

Mother and 2 offspring 








died 

8 

9/4/39 

9/27/39 

23 

5 

200 ^ 

11 Alive 

1 offspring snriuved 

® i 

9/5/39 


8 

5 

135 

0 

Bleeding, 9/12/39; lap. 








pregnant 

11 

9/1/39 

9/23/39 

22 

5 

180 1 

8 Alive 

Mother and 4 offspring 




i 




died 

10 

9/4/39 

9/25/39 

21 

1 

39 

8 Alive 

Young died 

12 

9/3/39 

9/26/39 

23 

1 

31 1 

6 Alive 

2 offspring survived 







3 Still- 








born 


17 

9/5/39 

9/27/39 

22 

1 

39 1 

8 Alive 

3 offspring survived 

20 

9/1/39 

9/22/39 

21 

1 

28 

11 Alive 

Young died 


7/7/39 

7/29/39 

22 

i 

6 

10 Alive 

Lactation unimpaired 

lOA 

7/7/39 

7/29/39 

22 

1 1 

6 

7 Alive 

Lactation unimpaired 

15 

7/10/39 


9 

1 

6 { 

0 

Bleeding, 7/19/39; 








aborted 


found that abortion occurred in 3 of 14 animals and stillbirths occurred after 2 
matings. Lactation Avas definitely impaired in almost all, and very feAv of the off- 
spring survived. Tavo of the mothers died after ingesting 180 mg. of pregneninolone 
each. In this series, there was no appreciable increase in the duration of preg- 
nancy. On the other hand, Courrier and Jostc found that pregneninolone maintained 
pregnancy in spaijed ralibits when given combined orally and hypodermically. Al- 
tliough pregneninolone may maintain pregnancy in the spayed rabbit, it showed 
certain deleterious effects upon the intact pregnant rats in our series. The effect 
upon lactation is not surprising inasmuch as progesterone, estrogens, and andro- 
acUoM ^ inhibit lactation, and pregneninolone exhibits all of these hormonal 

examined at the conclusion of the above ex- 
niA r® and the findings Avere tabulated (Table 

So nnrJnT?'' f ""i fed pregneninolone differ little from 

the normal controls except for marked congestion. Histologic section of the liver 
( ig. 1) shows the cords markedly swollen and the cytoplasm of' the liver cells 
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the lumiiia of the tubules contiiin u i):ile pinkish struetureloss niateriul. The capil- 
laries of the glomeruli and of the interstitial tissues arc markedly engorged ivitli 
erythrocytes. 

Focal Necrosis of the Ei dncy—GlouHy swclling'as above. Scattered throughout 
the cortex occasional groups of tubules are found, the architecture of which is in- 
distinct or occasionally almost completely destroj-ed. These tubules are shadouy in 
outline and they are filled with a pale eosinophilic amorphous material. Tlie cell out- 
lines cannot be distinguished and the nuclei stain poorly or not at all. The lumina 
of these tubules contain a fibrillar structureless pink-staining material. Such tubules 
are found scattered throughout, interspersed with those described above. In these 
areas are seen occasional extravasations of red blood cells. 

Diffuse Tubular Necrosis (Figs. 3 and 4). — In man}' areas, the renal architec- 
ture is barelj’ recognizable, only ghostlike, poorly defined outlines of tubules being 
discernible. The finer histologic details of these tubules are completely obliter- 
ated. The lining cells cannot be distinguished, their nuclei do not stain at all and 
the lumina are filled- with a pale eosinophilic structureless debris. The cell out- 
lines cannot be discerned at all. These changes are seen most prominently in the 
convoluted tubules and the changes are scattered diffuselj- in sections taken from the 
renal cortex. Interspersed with these necrotic tubules are occasional small tubules, 
the architecture of which is in a better state of preservation. Their lining cells are 
fairly clearly demarcated and the nuclei stain distinctly; however, the cj’toplasm is 
pale, coarsely granular, and the individual cells are swollen, bulging into the lumen, 
causing almost complete obliteration of the latter. The capillary tufts of the 
glomeruli in some areas are rather shrunken, and in others hyperemic, and in 
many of the glom'eruli, pale, amorphous eosinophilic material is found within the 
space between the capillary tuft and Bowman’s capsule. The blood vessels of the 
interstitial tissue are markedly engorged with red blood cells. 

No histologic sections were taken on animals found dead in their cages, as we 
did not wish to confuse our findings with post-mortem changes. In summary, the 
most characteristic changes were present in the kidneys; tubular necrosis was ex- 
tensively present in the kidnej's of the pregnant rats fed pregneninoloue in large 
amounts. 

CLIxNICAL USE OF PREGNENINOLONE 

Oral pregneniiiolone Avas iireseribed for 37 patients complaining of 
menometrorrhag'ia, dysmenorrhea, premenstrual tension, amenorrhea and 
mazoplasia. The drug Atms administered orallj^ in daily amounts vary- 
ing from 15 to 30 mg.; the total dosage AA'as limited to 300 mg. during 
any one month. We endeavored to prescribe it seven to ten days pre- 
menstrually Avhich at times Avas difficult inasmuch as menstrual cycles 
Avere extremely Amriable in the group under study and the drug fre- 
quently delayed the folloAving period. Frequently, the treatment Avas 
prescribed during an actiA'^e bleeding phase. 

Of the 29 patients Avith menometi'orrhagia, 4 upon further study and 
laparotomj^ Avere found to haA^e definite anatomic clianges. Small fibroids 
Avere present in 2 , bilateral polycystic OAmries in 1 , and chronic salpingo- 
oophoritis in the remaining 1 . One patient in Avhom the small fibroids 
Avere present responded temporarily to pregneninoloue. ImproA^ement 
Avas noted in 12 , or 48 per cent, of 25 patients complaining of essential 
menometrorrhagia. This improvement AA^as temporary unless treatment 
Avas continued for several months. A fcAV patients reported diminution 
in quantity of the floAv but complained of increased duration AAotli intei- 
menstrual spotting. The folloAving case reports are of interest: 

Miss L. B., aged 23 j’^ears, single, menses began at 13 years, regular, 2S-daj 
cycles, 3 days’ duration, moderate flow, no pain. Complaint: Menorrhagia, o 
two months’ duration. The last 2 periods were very profuse, lasting four to seven 
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swelling. A few of our control group showed slight cloudy sw-elling of the kidney, 
but never necrosis. The changes in these kidneys are described in detail below. 

Marked Cloudy Sivelling; Hyperemia of the Kidney (Fig. 2). — The cells lining 
the tubules are markedly swollen and their cytoplasm is pale eosinopMlic and coarsely 
granular^ the cell outlines are indistinct. The lumina of the tubules in many areas 
are almost completely obliterated by the markedly swollen lining cells. Occasionally, 
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G. B., aged 36 years. Complaint : Menorrhagia of six months ' duration. Periods 
were regular, with 28-day cycles, four to five days' duration and profuse flow. 
Endometrial biopsies taken on the fourteenth and seventeentli days of two differ- 
ent cycles showed a proliferating phase. Pregneninolone, 30 mg. dailj', was given 
during the second half of the cycle and produced a delayed period with moderate 
flow. Endometrial biopsy (premenstrual) showed a late secretory phase. Treat- 
ment during two following cycles was also followed by a moderate flow. Eecur- 
rence of menorrhagia followed cessation of treatment. No side reactions were 
reported. 

E. H., aged 28 years. Complaint: Menorrhagia and dysmenorrhea since onset 
of menses at age of 15. Periods were regular, every twenty-eight daj'S, lasting 
fourteen days; they were profuse and accompanied by clots. Biops}^ taken on 
the twenty-fourth day of the cycle revealed polypoid hyperplastic endometrium. 
After treatment for one week with 30 mg. daily of pregneninolone, biopsy showed 
a polypoid edematous secretory endometrium with cystic changes (Pigs. 5 and 6). 
Her period began the day biopsj’’ was taken and continued profusely for fifteen 
days. Headache accompanied ingestion of the drug. Dysmenorrhea as before. 

Pregneninolone was of little benefit for the relief of dysmenorrhea 
in the dosage employed. Of 10 patients treated, only 3 reported im- 
provement, Avhile 2 complained of intensification of pain. One patient, 
completely relieved by previous testosterone proprionate (perandren) 
therapy, reported only slight improvement with pregneninolone. A 
small miscellaneous group of patients with premenstrual tension, sec- 
ondary amenorrhea and mazoplasia sliowed some temporary benefit 
(Table IV). 

Table IV, Clinical Eesults 


NUMBER 

COMPLAINT 

IMPROA'ED 

PERCENTAGE 

25 

Essential meno- 

12 

48.0 


metrorrhagia 



10 

Dysmenorrhea 

3 

30.0 

2 

Premenstrual 

2 



tension 


1 

1 

Secondary 

1 



amenorrhea 



1 

Mastoplastia 

1 


37 

— Total number of patients 



It is characteristic of patients with functional menometrorrhagia 
that any endometrial pattern may be found on biopsy. In our series, 
the usual pattern Avas an early secretory phase before treatment which 
changed to a pseudodecidua folloAAdng therapy. The biopsies of 2 patients 
complaining of menometrorrhagia shoAved persistent proliferative endo- 
metria; there was transformation in one case (Figs. 5 and 6). These 
endometrial studies are of little significance in demonstrating progesta- 
tional activity in the human being during reproductive life. HoAvever, 
in postmenopausal women, Salmon, Walter and Geist^^ Avere able to 
produce progestational effects with pregneninolone after priming Avith 
estradiol benzoate, and the Avork of Wenner and JoeP- confirmed their 
findings. 

Side reactions incident to the use of this drug Avere frequent but 
rather mild (Table V). Fifteen patients, or 31 per cent of the total 
group, complained of nausea, Ammiting, abdominal pain, Aveakness and 
dizziness, or severe headache. These reactions Avere more frequently 
observed when larger doses of pregneninolone (30 mg. daily) Avere 
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days and accompanied by marked weakness. Rectal examination disclosed a normal 
uterus; tlie left ovary was tender. The patient was given pregiieninolone, 30 mg. - 
daily, beginning on the twenty-sixth day of the cycle. Medication was stopped a«er 
three days because the patient complained of nausea and abdominal cramps. The 
next menstrual period was more profuse and was accompanied by severe dysmenor- 
rhea. Subsequent laparotomy for acute appendicitis revealed polycystic ovaries. 

This illustrates the difficulty in differentiating true essential menor- 
rhagia from undiagnosed pathologic changes. This jjatient’s symptoms 
were aggravated with pregneninolone. It is possible that painless ano- 
vulatory bleeding associated with bilateral polycystic ovaries was 
changed to painful menstruation after the use of oral pregneninolone. 

E. G., aged 27 years. Complaint: Late puerperal metrorrhagia, six weeks post 
partum, lasting 10 days. No response to prolan therapjx Pregneninolone, 15 mg. 
daily was given, with cessation of the flow' on the third daj'. Nausea lasting 
several hours w'as noted as a side reaction and vomiting occurred once. There 
was no recurrence of bleeding. 



Pig. 5. Fig. 6. 

Pig. 5. — Persistent proliferative phase before treatment. (X76.) 
Pig. 6. — Late secretory phase after oral pregneninolone. (XV2. ) 


M. L., aged 30 years. Menses: onset at 13 3 'ears of age, regular 24:-day cj'cles 
until five months ago, five to six days’ duration, profuse flow'. A left oophorectomy 
(simple cj'st) was performed for intractable metrorrhagia of five months’ dura- 
tion; the metrorrhagia continued. Endometrial biopsy revealed an early secretory 
phase; pelvic pneumogram revealed normal-sized uterus and ovary. Pregneninolone 
30 mg. daily, produced nausea during the first day. Bleeding stopped abruptly 
but returned. Pregneninolone, 30 mg. daity, produced severe nausea. Irregular 
bleeding is still present despite a late secretory phase after pregneninolone therapy. 

L. J., aged 31 years. Complaint: Menorrhagia of four to five months’ duration 
periods occurring every twenty-one to twenty-four da 3 's, five to six days’ dura- 
tion, and of profuse flow'. Pregneninolone, 15 mg. daily, for seventeen days, 
beginning the seventh day of the cycle. The subsequent period w'as delayed one 
week, lasted for six da 3 's, was profuse in amount but less painful. The dose was 
repeated the following month; the next period was one week late, scant, and 
asted three da 3 's. The patient has been followed for one year, and there has 
been no recurrence of menorrhagia. No side reactions were noted. 
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strated in rats (chiefly in pregnancy) after administration of this 
preparation and therefore caution must be exercised in its use in the ' 
human being. When given to the intact pregnant rat, it produced 
abortion and stillbirths, and lactation was deflnitely impaired. In 31 
per cent of our eases, the drug produced mild undesirable .side effects, 
but these untoward reactions were seldom so severe as- to necessitate 
withdrawal of the drug. Pregneninolone proved effective in approxi- 
mately one-half of our patients complaining of menometrorrhagia but 
proimd to be of little benefit in dysmenorrhea. 

W^e gratefully acknowledge our indebtedness to Dr. Ernst Oppenheimer of the Ciba 
Corporation who generously supplied us with pregneninolone. tVe also wish to acknowl- 
edge ovjr thanks to Drs. Max Appel and diaries Freed for their invaluable aid. 
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DISCUSSION 

DE. E. S. BUEGE. — ^We have been able to confirm the multiple activities of 
pregnaninolone in the rabbit and white rat. In manj^ other tvays our experi- 
mental and clinical results were similar to those of Dr. Cohen. I shall discuss 
only those points at variance. 

One must be fully cognizant of the possible toxic properties of any new thera- 
peutic agent. In none of our 51 rats or 19 rabbits, however, was there gross or 
histologic evidence of damage to the liver, kidneys, or adrenal glands. In an 
effort to prolong pregnancy in 9 rats, 8 to 120 mg. of pregneninolone was given 
orally from the eighteenth day of pregnancy until deliveiy. A tenth pregnant 
rat, bj^ limiting its water supply to one containing a suspension of cr 3 ^stalline 
pregneninolone, ingested 655 mg. of the substance, with no ill effects. Using the 
same method, one of the castrate rats was given 675 mg. in eight days, which 
together with previous smaller doses, gave a total of 730 mg. in eighteen daj's. 
There were no gross or microscopic changes in the organs of anj^ of these animals. 

No other writer has reported undesirable clinical side effects after administra- 
tion of pregneninolone. Hamblen has used up to 2,280 mg. in one fourteen-daj^ 
period without ill effects. On 21 patients, Dr. Hollowaj’^ and I have given up 
to 80 mg. dailj'-, with a highest total dose of 1,140 mg. in fourteen da 3 ^s, with no 
complaints. One of us, 36 hours ago, took 250 mg. in a single dose, and so far 
has not been in an 3 ^ distress. 

Our clinical results were variable and not alwa 3 '^s predictable. Unexplained 
dysmenorrhea was the most promising field, although even in the same patient, 
alleviation from month to month could not be assured. Unexplained uterine 
bleeding was not appreciably affected b 3 ’- pregneninolone. In a patient twenty- 
three years of age who had had only six menstrual periods in her lifetime, her 
first 2 consecutive periods followed 20 mg. a da3’ of the S3mthetic preparation for 
fourteen da 3 's, but menses have not returned since pregneninolone was stopped. 

All students of uterine ply^siology believe that one of the corpus luteum^ s 
effects is to decrease uterine irritabilits’’, and it has been conclusivel 3 ’^ shown in 
the rabbit and other animals that the uterus, under a full progesterone effect, does 
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given, and improved promptly when the dose was reduced. Of 2 pa- 
tients who could not tolerate this drug, one had a known duodenal 
ulcer and the other a chronic cholecystitis. However, there were very 
few instances where the symptoms were severe enough to necessitate 
withdrawal of the drug. This finding of side effects is at complete 
variance with the results of all other observers, none of whom reported 
any disturbing symptoms. In order to determine whether kidney dam- 
age resulted from the oral administration of pregneninolone, urinalyses 
were made at the termination of the various series of treatment; no 
evidence of kidney damage was found. 


Table V. Undesirable Side Reactions 



1 daily dosage 

15 MG. 

30 MG. 

Nausea 

2 

1 

Nausea and vomiting 

3 

2 

Abdominal pain and nausea ! 

1 

4 

Weakness and dizziness 


1 

Severe headache 


1 

Total No. patients: 37 

1 6 

9— Total, 15 (31.0%) 


It had been our original intention to use pregneninolone for the 
treatment of habitual and threatened abortion, but we hesitated to do 
so after noting the results of our animal toxicity experiments. The 
dosage of pregneninolone required to produce necrotizing changes in 
the kidney in rats is considerable for that animal; even the large and 
prolonged dose necessary for the treatment of habitual abortion may 
be well within the margin of safety in the human being. However, 
the question arose in our minds whether a steroid absorbed through 
the portal system should not be inactivated by the liver. Is pregnen- 
inolone orally active because it destroys the detoxifying function of 
the liver? Also, would impaired renal activity prevent or delay ex- 
cretion of the drug, hence augment biologic effects? We would suggest 
that the patient be carefully watched for possible renal or liver dam- 
age should pregneninolone be used for the treatment of habitual or 
threatened abortion. Although we have obtained no clinical evidence 
of toxicity and urinalysis has failed to reveal any abnormality to date, 
no liver or kidney function tests had been performed in our clinical 
series. 

The use of pregneninolone is contraindicated, in our opinion, in 
mown cases of peptic ulcer, cholecystitis, hepatitis, and nephritis. The 
mild androgenic effects should not be construed as a contraindication 
as (jreene, Burrill and Ivy^* have shown that progesterone itself is 
androgenic in large doses. 


^ WIN u UIN lb 


whiS^Df.'"? H progestational substance 

H W ^ estrogenic and androgenic effects to a mild degree 

suppression of the gonadoHopic 
iction of the anterior pituitary. Definite kidney damage was demon- 







724 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


since we had our poorest results in this condition. One of our patients who was 
treated for menorrhagia without pain was given pregneninolone and subsequently 
complained of violent dysmenorrhea. Shortly thereafter, she was laparotomized 
and found to have polycystic ovaries. It is possible that her painless anovulatory 
bleeding was changed to painful menstruation bj' means-’ of this progestin-like 
preparation. 

We have not had the courage to use this drug in complications of pregnancy 
because of our animal experiments. Perhaps if Dr. Cornell continued the drug 
during the puerperium, he would also have suppressed lactation in his patient. 


Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAY 17, 1940 
The following papers were presented: 

An Evaluation of Androgenic Therapy in Gynecologic Practice. Dr. John W. 
Huffman. (For original article, see page 674.) 

Laboratory and Clinical Experience With Oral Pregneninolone. Drs. Melvin E. 
Cohen, and Irving F. Stein. (For original article, see page 713.) 

Presentation of a Specimen of Malignant Mixed Tumor of Uterus. Dr. Herman 
A. Strauss. 

Ovarian Ectopic Pregnancy. Dr. Alfred F. Kobak. 

The Rate of Entrance of Amniotic Fluid Into the Pulmonary Alveoli During 
Fetal Respiration. Dr. Franklin F. Snyder (bj' invitation). 



COHEN AND STEIN: ORAL, PBEGNENINOLONE 


723 


not react to pituitrin or other oxytocic agents. Most worhers believe that the 
human uterus, in situ, responds for all practical purposes similarly to that or the 
rabbit. Although uterine irritability is but one of a host of factors in the prob- 
lem of abortion, it seems rather basic, and capable of study in the experimental 

animal. The following, experiments were undertaken: _ • n 

a. Immature female rabbits were primed over a period of six days nutli 50 
gamma of estrone and then injected with 1 mg. daily of progesterone for five 
days. At this time, the histologic picture of the uterus was of a full progesta- 
tional phase, and grossly the uteri were greatly enlarged and lij-peremic. _ The 
results were as expected when strips of the uteri were suspended in an optimum 
bath. There was no response to from 0.01 to 10 units of pituitrin, although, as 
you can see in the tracings, the spontaneous uterine motility was not affected. 

b. Similar rabbits were then “primed” or sensitized as before and no other 
treatment given for five days. Others were primed and then treated with estrone 
injections for five daj^s. Botli of these groups showed a marked uterine response 
to even 0.01 unit of pituitrin. 

c. Then animals were given nothing but from 1 to 10 mg. daily of pregneninolone. 
After five da.ys their uteri were in a partial progestational phase, and you can 
see the definite response to injections of even small amounts of pituitrin into the 
bath. 

Those animals that were primed and then treated with oral pregneninolone 1 
mg. daily for five days, showed a more developed progestational phase, and a 
more marked response to pituitrin, while those receiving 5 and 10 mg. daily for 
five days after priming displayed a complete progestational effect and the marked 
response to pituitrin. The increased uterine tone and magnitude of contractions 
is striking. 

In conclusion then, we have a new synthetic preparation which can produce a 
progestational endometrium, is estrogenic and weakly androgenic, and increases 
uterine irritability. Its toxicity I have not been able to demonstrate. Its therapeutic 
indications are not clear in mj^ mind, and in the face of its effect upon uterine 
irritability, I do not feel that at present it is indicated in the treatment of 
threatened abortion. 


DE. EDWAED L. CORNELL. — A few months ago I was called to see a woman 
pregnant in her fifth month who in her two previous pregnancies had miscarried 
and was now having uterine contractions. I had just been informed about this 
drug, pregneninolone, and I thought it was a good opportunity to try it. I began 
with a 10 mg. dose and gave her 10 mg. every four hours for the first two days. 
The contractions stopped. Then she took it eveiy six hours, and finally three 
times a day. At the end of ten days she w'as able to discontinue the drug and 
went along without difficulty for two or three months. 

At the beginning of the eighth month she started to have labor pains and by 
the time I saw her she had produced a 4 cm. dilatation of her cervix. She had 
begun pregneninolone again, one tablet with the first contraction, and another in 
a couple of hours. When 1 saw her six hours later I gave her two tablets and 
sent her into the hospital. Then I gave her 19 mg. every two hours during the 
day and night. She was in the hospital for about ten days. The contractions 
had ceased, but the dilatation remained the same. Then the drug was given every 
six hours day and night. ^ 

She took a total of 4,400 mg. At term she was delivered of a baby weighing 
5 pounds and 15 ounces. She has now gone home perfectly well and the baby is 
all right. There were no hyaline casts or albumin in the urine. 


DE. COHEN (closing).— Dr. Burge's toxicity experiments were not exactly 
comparable with ours. He administered the drug orally in huge quantities over 
a short period of time while I used less of the drug over a longer period— about 
forty days, which might be regarded as equivalent to eighteen months in the 
possible that a long period of administration of pregneninolone 
niaj affect the kidney whereas a large dose over a shorter period may have no effect 
I cannot account for the lack of nausea in patients treated by Dr. Burue It iN 
surprising to us that Dr. Burge reported his best results in cases of dysmenorrhea 
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New England OTjstetrical and Gynecological Society. President, Thomas Almy. 
Secretary, E. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. May 
and December. 

Pacific Coast Obstetrical and Gynecological Society. President, Alice F. Maxwell. 
President-Elect, John Vruwink. Meetings held in late fall or early winter, 
rotating in the larger cities of the Pacific Coast. Next meeting, San Fran- 
cisco, Calif., Nov. 6 to 9, 1940. 

Washington Gynecological Society. President, E. L. Sylvester. Secretary, W. E. 
Thomas, 1830 K. Street, N. W., Washington, D. C. Fourth Saturday, October 
to May. 

New Orleans Obstetrical and Gynecological Society. President, H. C. McGee. 
Secretary, H. W. Eeddock, 1430 Tulane Avenue, New Orleans, La. Meetings 
held every other month. 

St. Louis Gynecological Society. President, Percy H. Swahlen. Secretary, Joseph 
A. Hardy, Jr., 3720 Washington Blvd. Second Thursday, October, December, 
February, and April. 

San Francisco Gynecological Society. President, T. Floyd Bell. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, H. Eeid Eobin- 
son, Galveston, Texas. Secretary-Treasurer, J. Mclver, 714 Medical Arte 
Building, Dallas, Texas. Next meeting. Marlin, Texas, October, 1940. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, Eussell W. Allen. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis E. Irving. Secretary, 
Nathan N. Cohen, ■ 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 



ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES'^ 

C Appears in January, April, July, October) 

American Gynecological Society. President, E. J. Litzenberg. Secretary, Richard 
W. TeLinde, 11 East Chase Street, Baltimore, Md. Next meeting, June, 1941, 
Colorado Springs, Colo. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, Frederick H. Falls, Chicago, 111. Secretary, James R. Bloss, 418 
11th Street, Huntington, W. Va. Next meeting, September 19 to 21, 1940, 
Excelsior Springs, Mo. 

Central Association of Obstetricians and Gynecologists. President, Jennings C. 
Litzenberg, Minneapolis, Minn. Secretary-Treasurer, W. F. Mengert, Iowa 
City, Iowa. Annual meeting, Indianapolis, Ind., October, 1940. 

South Atlantic Association of Obstetricians and Gynecologists. President, M. P. 
Rucker, Richmond, Va. Secretary, Robert A. Ross, Durham, N. C. Next 
meeting, February 7 and 8, 1941, Jacksonville, Fla. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Norman F. Miller, 
Ann Arbor, Mich. Secretary, Philip P. Williams, 2206 Locust St., Phila- 
delphia, Pa. Next meeting, June 2 to-C, 1941, Cleveland, Ohio. 

New York Obstetrical Society. President, Thomas C. Peightal. Secretary, Ralph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, Roy W. Mohler. Secretary, John 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Harold K. Gibson. Secretary, James A. 
Gough, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Frances Doyle. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, N. J. Eastman. 
Secretary, Prank K. Morris, 11 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Esther C. Wallner. 
Secretary, Samuel S. Gordon, 520 Heyburn Building, Louisville, Ky. Fourth 
Monday, from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, S. A. Chalfant. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, April, and June. 

Obstetrical Society of Boston. President, Raymond S. Titus. Secretary, Judson A 

^ith, 262 Beacon St., Boston, Mass. Third Tuesday, October to March’ 
H arvard Club. ’ 

Journ’JST®®®' and correcUons should be addressed to the Editor of the 
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The above cited examples had an immediate practical application to 
obstetrics and gynecology. However, there are many instances in which 
fundamental research work has been valuable not because of its imme- 
diate practical application but because of advancing Imowledge or set- 
ting at rest controversial topics. Our researches here presented fall in 
this latter category. 

The subject to be discussed can best be approached in the form of a 
question; Where is the site of formation of the powerful posterior 
pituitary hormones, present in extracts, such as pituitrin or pituitary 
liquid, which are so extensively and successfully used in clinical prac- 
tice? It is a remarkable fact that here we have an extract which has 
been available for clinical use for a number of years, and yet some of 
the most fundamental questions connected with the active constituents 
of the extract have remained either unanswered or have been the sub- 
ject of considerable controversy. 

In attempting to isolate principles as chemical entities, it is desirable 
to know whether one or several active principles are being dealt with. 
This in turn raises the question as to the site of origin of these prin- 
ciples. We could not find an answer to either of these two questions. 
The literature was very confused. The leading authorities in the field, 
such as Harvey Cushing, Dean LcAvis, and Sir Humphrey Kolleston,® 
maintained vigorously that the neural lobe of the pituitary gland, being 
made up essentially of neuroglia tissue, did not have secretory capacity, 
and therefore the hormones had to be formed either from cells of the 
pars intermedia or from breakdown products of these cells. Close 
scrutiny of the evidence in support of this view made it apparent that 
further experimental work was needed to reach a decision. The ordi- 
nary laboratory animals were quite unsuitable for this research because 
in them the neural and intermediate lobes are so intimately connected 
that no clear-cut separation is possible. We, therefore, had recourse to 
a procedure which has been most productive in the solution of complex 
biologic questions and of which physiologists, pharmacologists, and 
anatomists have availed themselves ; namely, the comparative approach. 

We searched the literature for species in which the three lobes of the 
pituitary gland were either quite distinct or easily separable; or, fail- 
ing this, in Avhich the gland was rearranged in such a way that the 
neural lobe would not be admixed with either the intermediate or ante- 
rior lobe. We found a clue in a paper published by Wislocki on the 
pituitary gland of the porpoise.® He showed that the gland of this 
species had no distinct pars intermedia, and that the neural lobe was 
completely separated from the anterior lobe by a thick fold of dura. 
Our first efforts to obtain porpoise pituitaries were unsuccessful, and 
therefore we turned our attention to the collection of pituitaiy glands 
from whales. 

Through the cooperation of the Consolidated Whaling Company, we 
were permitted to visit their two stations on the Queen Charlotte Islands 
in British Columbia, where we obtained glands from the sperm, finback. 



American Journal of 
Obstetrics and Gynecology 


VoL. 40 


November, 1940 


No. 5 


American Gynecological Society 

Sixty-Fifth Annual Meeting, June 17, 18, and 19, 1940 


THE COMPARATIVE ANATOMY AND PHARMACOLOGY 
OP THE PITUITARY GLAND OP UNUSUAL 
“EXPERIMENTAL” ANIMALS^-" 


E. M. K. Geiung, M.D., Chicago, III. 

(From the Department of Pharmacology of the University of Chicago) 

C ERTAIN of the recent advances in obstetrics and gynecology can 
Justly be ascribed to the practical application of observations first 
made on laboratory animals by workers in the biologic sciences. One 
may refer to the researches being carried otit at the Carnegie Institute 
of Embryology and at the Yale Laboratory of Primate Biology, where 
a number of investigators are making a cooperative study of the sexual 
cycle and the embryology of monkeys and apes. Because of certain 
similarities between these species and man, the information gained 
through these investigations contributes greatly to our understanding 
of the physiology of the gonads and of the development of the human 
embryo.^ 

Another striking example of application of experimental data to clin- 
ical needs is tlie introduction of pituitary liquid into obstetrics and 
medicine. 


Dale, in 1906,2 in a paper dealing with the pharmacologic actions of ergot prep- 
arations on the uterus, mentions the fact that he observed a constrictor effect with 
posterior pituitary preparations. Three years later he published a more detailed 
report of this observation. However, in the meanwhile his preliminary announce- 
ment had suggested to Blair Bell the practical value of this observation, and after 
some further experimental studies Bell and Hofbauer became the first to use pos- 
terior pituitary in obstetrics .3 

A third e.vample is the observation by Ascliheim and Zondek that the urine of 
pregnant women contains a gonadotropic substance. Tliis discovery was used in 
the development of a test for pregnancy, and at present the Aschheim-Zondek 
test and the Friedman test are widely used diagnostic procedures.^ 


‘Presented (by invitation) at the Sixty-Pifth Annual Meeting of the American 
Gynecological Society. The Seigniory Club, Que.. June 17 to 19, 1940. 
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lacking in birds, and from Mrs. Lewis of the Carnegie Institute of 
Embryology, we learned that a similar condition exists in the armadillo 
hypophysis. In consequence, pharmacologic and anatomic studies were 
carried out on the chicken hypophysis by DeLawder, Tarr and Geiling,^^ 
and on the armadillo hypoplij^sis by Oldham.^- The absence of a pars 
intermedia in both these species Avas confirmed, and the complete 
separation of anterior and neural lobes by collagenous connective tissue 
AA'^as established. Furthermore, assays of the separated lobes of both 
chicken and armadillo shoAv that the melanophore-dispersing hormone 
is confined to the anterior lobe, and the oxytocic, pressor, and anti- 
diuretic hormones to the neural lobe. Essentially similar results Avere 
obtained by Oldham, McCleery, and Gelling in the hypophysis of a 
South American manatee.^“ 

Assays of different areas of the anterior lobes of cetaceans and the 
armadillo indicate that the melanophore-dispersing hormone is present 
in higher concentration in tlie cephalic than in the caudal (juxta- 
neural) region. This is in agreement Avith the preliminary findings 
of DeLaAA'der, Tarr and Gelling*^ in the chicken AAdiich AA^ere later 
confirmed by Kleinholz and Rahn.’*''’ An investigation is noAV in progress 
to determine the first appearance of the hormone in the hypophysis 
of the developing chick embryo. We have already determined its 
presence in chicks of five days Avhieh is considerably in advance of 
any cellular differentiation in the anterior lobe. 

Having been assured of the absence of the pars intermedia in the 
adult cetaceans, armadillo, and chicken, it Avas of importance to study 
the embrj'’ologic development of the glands in these species to determine 
Avhether a pars intermedia is present at any time during development. 
It Avill be recalled that in the human being, many authorities maintain 
that a discrete pars intermedia is lacking. HoAvever, studies of the 
developing human hypophysis such as those of AtAvelP® and of Tilney^" 
prove conclusively that this portion is present during development and 
childhood, although it may become greatly reduced in the adult. 

We Avere able to secure a representatiA'^e series of armadillo embryos 
and the results of this study are noAV in press.^® In brief, it AAms found 
that the anterior and neural lobes are at all times completely separated 
by either a thick basement membrane or by Avascular mesenchyme. 
Furthermore, Avhile the caudal or juxtaneural Avail retains its columnar 
epithelial appearance until development is fairly Avell advanced, in 
the later stages it becomes iuAmded by Amseular connective tissue AAdiich 
brealcs the cells up into the tjqiical cell nests of the anterior hypophysis. 
Hence, at the time of birth, the lumen of Eathke ’s pouch has practically 
disappeared and the cephalic and caudal regions of the anterior lobe 
are essentially similar. 

The collection of cetacean embryos is naturally a more difficult 
problem. HoAveA'^er, Ave have been fortunate to secure a number of 
specimens, the pituitaries of AAdiich liaA'^e been seriallj^ sectioned. In' 
all, the anterior and neural lobes are completely separated by a thick 
septum of connective tissue. Onlj'- in the smallest embryos can the 
residual lumen be seen and in these the caudal or juxtaneural portion 
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blue, and Immpback whales. Glands from the white whale were col- 
lected at Point Lebel on the St. Lawrence Eiver, and during the_ sum- 
mer of 1939 we were fortunate in securing glands from two species of 
porpoise, the speckled and the bottle-nosed, through the courtesy of the 
Marine Studios in St. Augustine, Florida. In all instances the glands 
were fixed for both histologic and pharmacologic purposes.’^ 

The hypophyses of the various species of whales and porpoises are 
essentially similar^ and consist of a large flattened anterior lobe, a com- 
paratively small neural lobe, and a well-developed pars tuberalis. There 
is no macroscopic or microscopic evidence of a pars intermedia. The 
anterior and neural lobes are completely separated by a thick dural 
septum and by the pia-arachnoid which encases the neural lobe. 

The anterior lobe is composed of the characteristic nests of chromo- 
phobe and ehromophil cells supported by a network of vascular con- 
nective tissue. The pars tuberalis is also well-vascularized and consists 
of small pale-staining cells and occasional colloid-filled vesicles. The 
neural lolje, for the most part, is made up of nerve fibers and pituicytes. 
The blood supply is rich and Herring bodies are scattered throughout 
the lobe. Nerve cells are present in the neural lobe of the porpoise but 
are not numerous. 

It is apparent, therefore, that the anatomic relations of the cetacean 
hypophysis are such as to permit complete separation of the anterior 
and neural lobes, so that extracts may be prepared from either lobe 
without admixture of the other. For this purpose, the glands were 
removed as soon after the death of the animal as possible and the 
separated lobes placed in acetone to dehydrate and to defat them. 
They Avere then ground up into a fine powder and extracted with 
0.25 per cent acetic acid, so that 1 c.c. of the extract contained the 
activity in 1 mg. of dried powder. The extracts were then assayed 
for their melanophore-dispersing, oxytocic, pressor, and antidiuretic 
activities by the standard techniques. All preparations were compared 
with the international standard powder. 

The results of these experiments indicate that extracts of the neural 
lobe contain oxytocic, pressor, and antidiuretic activity but no melano- 
phore-dispersing activity. Extracts of the anterior lobe, on the other 
hand, contain considerable melanophore-dispersing activity but only 
doubtful traces of pressor, antidiuretie, and oxjdocic activity. Ex- 
tracts of the pars tuberalis, which probably include portions of the 
neural stalk, contain varying amounts of all four activities.®’ ® 

While the Avork on the cetacean hypophysis Avas in progress, search 
Avas made for other species Avhich have no discrete pars intermedia. 
The de scription by de Beeri® and otliers indicated that this lobe is 
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DOES THE NEUROHYTOPHYSIS I■IA^^^ AN ENDOCRINE FUNCTION? 

Despite the very striking pliarmacodjniamic effects of extracts of the 
nenrohypophysis, information concerning either its piiysiologic or patho- 
logic role lacks finality. It may be of interest to compare the anterior 
and neural lobes of the hypophysis on the one hand with the cortical 
and medullary portions of the adrenal on the other, as appears in Table I. 

Table I. Cojiparison o.p Pituitary and Adrenal Glands 


Pituitary j Adrenal 


Anterior lobe 

Tj'pical endocrine structure ’ 

Cortex 

Function and effects of extracts: 
Somatic and metabolic 

Comple.x interrelationship with other 
glands 

Number of hormones uncertain 
Effects of extracts slow in onset 

Intermediate lobe 

Function in mammals unknown 
Regulator of nielanopliore cells in lower 
forms 


Neural lobe 

Neuroglia cells 

Cells of nervous origin 

Medulla 

Chromaflin tissue 

Powerful hormones 

Pressor 

Antidiuretic Epinephrine 

Oxytocic 

Effects of extracts prompt and of 
short duration 

Action chiefly on smooth muscle struc- 
tures 

Role in animal economy still debatable 


Injection of neural lobe extracts causes strildng changes in the 
cardiovascular, respiratory, and renal systems, the gastrointestinal 
tract, and the uterus. These effects are precipitous in onset and of 
short duration. 'While many of these changes are effected onlj’' by 
doses larger than could be considered physiologic, nevertheless they 
do furnish suggestive evidence of the possible functions of the neural 
hypophysis. 

THE POSTERIOR PITUITARY AND WATER METABOLISM 

Of the possible physiologic functions ascribable to the hormones of 
the neurohypophysis, the regulation of -water metabolism seems best 
established from both the experimental and clinical approaches. 
Fisher, Ingram, and Eanson, and others^®- have shown that injuries 
resulting in the destruction of the supraopticohypophyseal tracts in 
laboratory animals result in diabetes insipidus which can be alleviated 
not only by injection of small amounts of the pressor fraction of the 
posterior pituitary but also by removal of the anterior lobe. These 
workers point out that the failure by a number of workers to produce 
diabetes insipidus may be due either to the fact that both lobes -syere 
removed or to incomplete destruction of the neural hypophysis, since 
it appears that functioning neural lobe tissue extends dorsallj^ for 
some distance into the median eminence.®® Clinical evidence of the 
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of the anterior lobe is similar in structure to the antenor region. 
Hence, we believe that in both the -whale and the armadillo there is 
at no time during de-\^elopment a discrete pars intermedia compaiable 
to that found in most other species. 

DISCUSSION 

Our studies on the site of elaboration of the oxytocic, pressor, and 
antidiuretie hormones receive ample support from the work of Fisher, 
Hanson, and Ingram.^® In an extensive series of experiments, these 
investigators produced diabetes insipidus in cats and monkeys by 
lesions in the region of the supraoptic nuclei. Examination of the 
pituitary glands of these animals reveals degeneration of the supra- 
opticohypophyseal tracts and atrophic changes in the pituicytes and 
loss of pressor, oxytocic, and antidiuretic activity. The anterior and 
intermediate lobes on the other hand are apparently unchanged, and 
there is no loss of melanophore-dispersing activity. Changes in the 
pituicytes have also been reported by Wang®® and collaborators, follow- 
ing liberation of pressor, antidiuretic, and oxytocic activities by 
stimulation of the afferent vagus. 

Gersh®^ has recently described changes in the '‘parenchymatous” 
cells of the neural lobe (pituicytes) in response to a need for water 
conservation ivithin the body, and he correlates these structural dif- 
ferences with changes in hormone content. "While we have not applied 
Gersh’s histologic methods to our material, nevertheless we did obtain 
some evidence that in the porpoise the hormone content is lowered in 
animals deprived of their food, Avhich is the main source of metabolic 
water in cetaceans.®® 

The possibility that the rich supply of nerve fibers in the neural 
lobe plays a role in the elaboration of the active principles has been 
advanced by Rasmussen,®® but as Griffiths®* has pointed out, the fact 
that the active principles may be recovered from tissue cultures of 
the neural lobe ®®’ ®® does not support this contention, since in these 
experiments the nerve fibers have lost their connection with their cells 
of origin in the supraoptic nuclei. It is apparent, hoAvever, that more 
attention must be directed toAvard the histophysiology of the neural 
lobe before the final decision is reached as to the precise method of 
secretion of the active principles. Tliis Avill undoubtedly necessitate 
the use of some other method than the capricious silver-staining 
techniques that most investigators have employed. 

Since it is now accepted that all cells are capable of elaborating 
substances Avhich may or may not play a physiologic role, there need 
no longer be any hesitancy in ascribing secretory function to cells of 
nervous origin. The Avork on the humoral transmission of nervous 
impulses indicates that poAverful pharmacodynamic principles may be 
liberated at nerve endings. Furthermore, the cells of the adrenal 
medulla^ Avhich are responsible for the formation of epinephrine have 
their origin in the neural crest. There seems, therefore, no reason to 
believe that the intrinsic elements of the neural lobe are incapable of 
giving rise to the oxytocic, pressor, and antidiuretic hormones. 
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Furthermore, one could conceive that while the pressor and oxytocic 
hormones have, in a sense, opposite actions, they may function in an 
harmonious way within the body to bring about the regulation as 
stated. 

THE POSTERIOR HYPOPHYSIS AND PARTURITION 

A question of special interest to gynecologists and obstetricians is 
whether the oxytocic principle of the posthypophysis plays a role in 
parturition. This subject has been reviewed recently by both Snyder^^ 
(1938) and by Reynolds^® (1939). We agree with Snyder in his 
conclusion that the evidence on hand does not rule out the oxytocic 
hormone as a factor in normal parturition. The early failures to 
prevent parturition bj'’ removing the posterior lobe or severing the 
stalk must be reinterpreted in the light of more recent work which 
indicates that the characteristic structure of the neurohypophysis 
extends into the median eminence, hence all functioning posthypo- 
physeal tissue Avas probably not removed by the early workers. 

Of special significance is the recent report by Fisher, Magoun, and Eansonso that 
dystocia occurred in 7 cats in which diabetes insipidus had been induced by the 
destruction of the supraopticohypophyseal tract. Furthermore, Haterius and Fergu- 
son37 obtained contraction of the uterus by stimulation of tlie infundibular stalk. 
However, such contractions did not occur after electrolytic lesions were placed in 
the stalk. 

Gershsi reports a cellular hypertrophy in the neurohypophysis of the rat during 
or slightly after parturition which he believes to be correlated vdth hormone secre- 
tion; nevertheless, he points out tliat this may be attributable either to an in- 
crease in oxytocic hormone to assist in expulsion of the fetus or to an increased 
output of antidiuretic hormone to preserve the body fluid from excessive loss by 
the demands incidental to parturition (e.g., shedding of placenta, milk formation, 
and increased blood pressure). 

According to Reynolds, the work of Fisher and his associates is 
open to the criticism that the anterior lobe was apparently also affected, 
since the animals did not subsequently go into estrus ; while in regard 
to the work of Haterius and Ferguson, he suggests that the increased 
motility may be secondary to a transiently improved circulation. 

That the sensitivity of the human uterus to posterior pituitary 
undergoes marked changes during both pregnancy and the menstrual 
cycle has been shown by Knaus,®® Robson,®® Adair and Haugen,^® and 
others. It is generally agreed that in many species, including the human 
being, the sex hormones are an important factor in the alterations m 
sensitivity of the myometrium to pituitrin. The fact that the corpus 
luteum hormone inhibits the contractions, normally initiated by 
pituitrin, has been used to explain the refraetiveness of the uterus 
during early pregnancy. Estrone, on the other hand, increases the 
sensitivity of the uterus to pituitrin, and hence it has been suggested 
that the increased amount of estrin in the circulating blood toAvards 
the end of pregnancy acts in conjunction Avith the oxytocic hormone 
in the initiation of labor. While this hypothesis is an attractive one, 
it is obAdous that further evidence is required before the posterior 
pituitarj^ can be ascribed Avith certainty as a physiologic role in parturi- 
tion. 
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role of the neurohypophysis in diabetes insipidus is available in such 
reports as those of Berblinger,^® Biggart,'® and Baker and Craft, in 
which post-mortem examination revealed either total destruction of 
the pars nervosa or degenerative lesions in the supraopticohypophyseal 
tracts accompanied by atrophic changes in the pars nervosa. 

A POSSIBLE METABOLIC ROLE OF THE POSTERIOR PITUITARY 

We found that certain well-defined circulatory and respiratory 
changes are elicited by the intravenous injection in dogs or the intra- 
muscular injection into human beings of moderate doses of posterior 
pituitary extract or of the pressor fraction, pitressin.®®’ 

In dogs the following series of events are noted : For a brief period 
(five to ten minutes) immediately following the administration of the 
drugs, the venous blood draining the limbs becomes arterial in color 
and shows a high oxygen content, a rapidly rising lactic acid con- 
centration, and a concomitantly lowered carbon dioxide content. There 
is at the same time a precipitous decrease in total oxygen consumption 
and a lowering of the cardiac output. In the immediately ensuing 
recovery period, which persists for one and one-half to two hours after 
the injection, the physiologic picture is reversed. An abnormally dark 
venous blood is found, indicating increased oxygen utilization by the 
“ starved tissues; a further rise in lactic acid is followed by a gradual 
return to the pre-injection level; the carbon dioxide content returns 
slowly to a slightly subbasal value. Total oxygen consumption and 
cardiac output show parallel increases above their pre-injeetion values 
and then gradually return to the basal level. In normal human sub- 
jects essentially similar changes are produced by the intramuscular 
injection of the above named preparations. • 

The changes induced by tlie ox^docic fraction, pitocin, are not as 
clear-cut as those produced by pitressin. Nevertheless, in appropriate 
doses purified pitocin causes a definite increase in oxygen consumption. 
Tims pitressin and pitocin have, in a sense, antagonistic actions. 

It is clear from these facts tliat the extracts of the posterior pituitary 
gland, when injected into the body, can act rapidly and efficiently in 
regulating the exchange of metabolites between blood and tissues. 
Assuming that the extracts used represent the hormone as it functions 
in the body, then after the injection of even small doses of the extracts 
there would result a concentration of the hormone in the blood greater 
than under normal conditions. Wliether the physiologic changes in- 
duced by such concentrations can be regarded as an exaggerated 
liormonal effect, or would be produced liy any substance acting either 
through tlie capillary constrictor effect or directly on the tissue cells 
remains uncertain. Until these points are settled one can do no more 
than propose the following hypothesis: If we postulate that the ac- 
tion of the extracts represents that of the posterior pituitary hormone 
as It exists in the liody, and that the injection of such extracts, although 
It be a crude imitation under exaggerated conditions, simulates the 
normal action of the liormone, then the posterior lobe of the hypophvsis 
tunetions in the body as one of the regulators of metabolism. 
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American manatee, is siicli as to render diffusion of the active principles 
from one lobe to the other highly improbable. Furthermore, 'Wisloeki®^ 
and his associates, in studies on the vascular system of the hypophysis, 
have shown that the blood supply of the anterior and neural divisions 
is practically independent, hence it is highly improbable that the active 
substances could be transported from one lobe to the other via the 
blood stream. Thus the presence of oxytocic, pre.ssor, and antidiuretic 
hormones in the neural lobe of the above species provides indisputable 
evidence that these substances are elaborated by the intrinsic elements 
of the neural lobe, and therefore the older viewpoint that they arise 
from the cells of the pars intermedia can be rightly abandoned. 

In spite of the spectacular pharmacodynamic activity of posterior 
pituitary extracts, wc are unable to ascribe any specific function in the 
animal economy to the active agents of these extracts. However, 
experimental and clinical studies on diabetes insipidus strongly suggest 
that the pressor hormone is actively concerned in the regulation of 
water balance. A more general function in metabolism is indicated by 
the marked changes in the blood chemistry observed after injection of 
extremely small quantities of posterior lobe preparation. 

The clinical use of the oxytocic activity of posterior lobe extracts 
is justifiably the basis for a query as to Avhether this substance is con- 
cerned in the physiologic mechanisms of parturition. A satisfactory 
answer to this question can come only after further research. This is 
likewise true for the hypothesis that associates eclampsia and pre- 
eclampsia with the pressor hormone of the pituitary gland. 
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POSTERIOR PITUITARY AND ECLAMPSIA 

The fact that the Yascular and renal changes produced by injections 
of posterior lobe preparations into animals and man resemble so 
the signs and symptoms of eclampsia or pre-eclampsia prompted the 
suggestion that these baffling disease entities might be due to hyper- 
function of the neurohypophysis. Numerous attempts have been made 
to demonstrate the presence of the pressor or oxytocic hormones in the 
blood of such patients. Positive findings were reported by Anselmino 
and Hoffmann” (1931), but their results have not been confirmed by 
later workers such as Byrom and Wilson,'*- and Melville.*® The possi- 
bility remains that the tissues of the pre-eelamptic or eclamptic patients 
may be unusually sensitive to the posterior lobe hormones. This 
postulate receives support from the ivoi'k of Dieekmann and Michel,** 
Lambillon and Schockaert,*® and of deValera and Kellar,*® who found 
that eclamptic or pre-eelamptic patients responded to injections of 
pitressin with a rise in systolic blood pressure and a marked decrease 
in urine volume, whereas normal pregnant women were relatively 
insensitive. Dieekmann and Michel** believe that their results have a 
double implication; “(1) The injection of pituitrin per se may be 
dangerous in toxemic patients even in small amounts .... (2) Pituitary 
extract in minute doses offers a good test in differentiating pre-eclampsia 
from vascular-renal disease in pregnancy.” 

From this brief discussion it is evident that additional research will 
be necessary before the neurohjTpophysis can be assigned an etiologie 
role in the toxemias of pregnancy. 

MISCELLANEOUS EFFECTS OP POSTERIOR PITUITARY EXTRACTS 

Extracts of the pressor hormone of the posterior pituitary usually 
stimulate the smooth muscle of the large intestine, and therefore such 
preparations have been used to restoi’e intestinal tone postoperatively. 
In much larger doses, they lead to gastric erosion in the region of the 
hydrochloric acid secreting cells of tlie stomach (Dodds, Noble and 
Smith, 1934*"). This effect appears to be due to local ischemia result- 
ing from vasoeonstrieting action of the pres.sor hormone. However, 
the high doses required to produce these lesions make it improbable 
that the neuvohypophysis plays a role in the etiology of gastric ulcers. 

Doddses and Ids associates liave shown Diat large doses of posterior pituitary 
extract lead to anemia whicii, they thought, was due to an increased blood de.strue- 
tion. Gilman and Goodman, on the other hand, believe the anenda to be due to 
hemolysis of tlie cells arising from a dilution of the blood as a result of increased 
water retention. It is of interest to record that Noble, Rinderkneeht and Williamsao 
have recovered material possessing pre.ssor and antidiuretic activity from a patient 
suspected of having hyperfunetion of the posterior pituitary. The symptoms of 
this patient were described by Jonessi and included hypertension, hyperchromic 
microcytic anemia, achlorhydria, and abnormal carbohydrate metabolism. For a 
more detailed account of the possible pathologic effects of hypersecretion of the 
posterior lobe reference .should be made to the e.xcellent summary by Liu.se 

SUMMARY OF CONCLUSIONS 

The complete separation of the anterior and neural lobes of the 
Hypophysis of cetaceans, tlie armadillo, the chicken, and the South 



FUNCTIONAL AND GROWTH CHARACTERISTICS OF 

STRUMA OVARII«= 


LuD^^^G A. EaiGE, M.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University School 

of Medicine) 

T he story of ovarian strumas is too veil known to warrant repeti- 
tion. The literature was recently reviewed in great detail by Nichol- 
son and by Neumann. The purpose of this paper is to discuss certain 
functional qualities of these tumors and to evaluate their clinical sig- 
nificance. 

GENERAL CONSIDERATIONS 

The histogenesis of ovarian strumas is obscure. It is simplest to 
accept them as regional teratomas regardless of the fact that they may 
represent reduced one-sided developments as in so-called pure ovarian 
strumas, or may be part of a totipotent development involving all three 
germ-layers. It is possible that they constitute the adult phase of anlage 
displacements, although some claim that they are the result of some 
obscure unorganized ovogenic development. It is reasonably certain 
that thej'’ are not the result of thyroid metastases into an ovary, since 
this is contrary to the behavior of metastasizing thyroid neoplasms. It 
also is reasonably certain that they do not represent colloid degenera- 
tions of cysts arising from the many different forms of tubular struc- 
tures with which the ovary swarms. Differential staining qualities of 
colloid and certain morphologic stigmata of the parenchyma leave little 
doubt that ovarian strumas arc made up of aberrant thyroid tissue. 


FUNCTiONAL CHARACTERISTICS 


Since 1889, when Boettlin described thyi’oid in a dermoid, reports of 
some 150 eases of ovarian strumas have found their way into the med- 
ical literature, about 40 of which have been reported in this country.! 
The actual incidence is not known. Casual statistics based on individ- 
ual experiences place it at from 2 to 15 per cent of ovarian teratomas, 
mainly dermoids. We found it to be 4 per cent in our material. Since 
the discovery of thyroid tissue in ovaries depends entirely upon a read- 
ily recognizable tissue mass or on good luck in making a microscopic 
search, small strumas may be easily overlooked. It has been pointed 
out repeatedly that extensive microscopic studies will reveal minute 
areas of thyroid tissue in many ovarian teratomas, just as minute rem- 


♦Read at the Sixty-fifth Annual Meeting of the American Gynecological Society, 
The Seigniory Club, Que., June 17 to 19, 1940. 
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metabolism, and unless sucli a tumor is large it can be overlooked. A 
patient whose case illustrates this point came under onr care in 1929. 

Case 1. — G. C., a doctor’s wife, ol years old, had been treated medically for 
mild Graves’ disease for several years. She had borne two children, -with no com- 
plications, and had not been examined pelvically for several j'ears. Her basal 
metabolic rate had fluctuated between plus 34 and plus 12 per cent, vntk various 
bouts of severe tachycardia. Her medical attendant reported that rest and iodine 
therapy had benefited, but never relieved, her. Thyroidectomy had been considered 
but was postponed, fortunately, because of the patient’s distaste for operations. 
Late one night an acute attack of severe right lower quadrant pain accompanied 
by vomiting led to the discovery of a twisted pedicle cyst of the right ovary, con- 
sidered a dermoid because of its firmness. Operation yielded a tumor 10 by 6 by 6 
cm. made up of various dermoid structures which included a large island of thyroid 
tissue in a state of early hyperplasia (Pig. 1). Judging from the morphology 
alone, one would not expect such a high degree of hyperthj'roidism. However, this 
coincides with the experience of others. In this case, toxic s}Tnptoms abated 
within forty-eight hours and at the end of ten days the patient was completely 
free from toxic manifestations. On the fourteenth day her basal metabolic rate 
had dropped to minus 14 per cent. Neither chemical nor biologjc assaj's were done, 
but the clinical evidence is so striking and the morphologic appearance of the tissue 
so suggestive that there can be little doubt the thyrotoxic state was caused bj' this 
struma ovarii. 

Similar observations have been reported by kloencb, Kovaes, Morgen, 
Kleine, Asebkanasy, Cantor and Kogut, and Neumann. In each in- 
stance, hyperthyroidism was corrected by removal of an ovarian struma. 
Kleine and Neumann report particularly striking cases with metabolic 
rates of pins 30 and pins 40 per cent which were somewhat improved 
by medical treatment but relieved only by removal of the tumor. In 
none of the eases reported was the morphologic change as striking as 
one would expect to find had the condition been produced in the thja’oid 
gland. 

We encountered a second case recently, still more interesting because 
of the nnnsnal combination of thyrotoxicosis Yfith metastatic ovarian 
strnmosis. 

Case 2. — B. E. B., 20 years old, primipara, white, of Russian- American extrac- 
tion, came to our clinic on March 19, 1938. She had married in December, 1937, 
menstruated last on Jan. 28, 1938, and separated from her husband in March. 
Finding herself pregnant, she went to an abortionist who discovered a pelvic tumor 
and refused to help her. She then consulted her own physician. Dr. E. D. Torre, 
who directed her to us. 

Menarche occurred at the age of 17, but was followed immediately by twelve 
months of amenorrhea, so that regular menstruation was not established until the 
patient was eighteen years old. Since then, the menstrual cycle has varied from 
twenty-one to twenty-five days, lasting three to four days, with a normal amount of 
flow and without discomfort. General health had been fair and uneventful, until 
she noticed an increasing nervous irritability. 

Pelvic examination revealed a pregnancy of about two months. The uterus was 
pushed backward and to the left by a large right ovarian tumor of limited mobility, 
rising to the level of the promontory of the sacrum. General examination of the 
patient revealed nothing unusual except a pulse rate of 100, interpreted as an ex- 
pression of anxiety. Blood studies showed a mild anemia, with 4,000,000 red cells 
and 86 per cent Hg, a coagulation time of five minutes, and a bleeding time of 
two minutes. Blood pressure registered 98/50, and the net body weight was 125 
pounds. Urine studies revealed no pathology. The basal metabolic rate was not 
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Hants of otliev germ layers can be found in most so-called pure ovarian 
strumas if the search is carried far enough. In fact, Neumann recently 
voiced the opinion that probably there is no such thing as a pure struma 
ovarii. This, in itself, is of no great consequence, but what is more im- 
portant is the fact that an ovarian struma (and not necessarily a very 
large one), under conditions yet unexplained, can seriously unbalance 
the metabolism of the body and at times invade other tissues through 
metastatic growth. According to existing reports, 8 strumas of the 
ovary have produced metastases, and a slightlj’- larger number are de- 
scribed as having caused thyrotoxic sjnnptoms. It is this group which 
attracts our attention, because we have encountered two instances of 
hyperthyroidism accompanying such tumors, one of which, in addition, 
produced extensive metastases. 



Fig. 1. 

Most ovarian strumas are silent unless mechanical difficulties arise, 
and tlie greatest number, by far, are not diagnosed until they reaeli 
the laboratory. In fact, most of them are discovered accidentally, 
either because of size or because of pedicle-twists, or iji the course of 
routine pelvic examinations. It i.s common, tlierefore, for them to 
come to operation without critical metabolic studies and, as a con- 
sequence, milder types of hyperthyroidism are undoubtedly' overlooked. 
_ Since these tumors consist of various quantities of thyroid tissue 
it IS rcasonalile to presume that tliey function lilie the tln-roid. Very 
ilflo is known about this, partly because of their rarity and partlV 
liecause they seem to reach a stale of functional inactivity resembliim 
m certain respects, colloid goiters of the thyroid. Only oeeasionallv 
IS a tumor encountered which is active enougli functionally to disturb 
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Langendorff cells, characterized h}' small dark nuclei and a very low cuboidal struc- 
ture made up of deep-staining cytoplasm were present, but not abundant (Fig. 4). 
According to staining intensities, colloid at various stages filled most of the fol- 
licles. Hyperplastic areas wore scarce and free from colloid. Where present, their 
follicles showed infolding with frequent mitotic activities. The supporting stroma 



Fig-. 4. 



EMGE ; STRUMA OVARII 


741 


r=r.is;-, ~ 

"“orMatclf 31, 1938, tte abdomen ivae opened and a barge payish tumor ot fte 

Sersn^^rita Sl'"m“S.ry nnevenuib 

^Yas made. 



Fi&. 2. 


Gross Descriptio7i.~The tumor, grajdsh pink in color, measured 14 by 11 by 11 
cm., weighed 400 Gm., and was irregularly globular. The cut surface showed a 
multilocular formation, individual components varying from a few millimeters to 
2 or 3 cm. in diameter (Fig. 2). Some of the loculi contained a clear blood- 
colored fluid; others were filled with soft, pink or gray, spongj' substances resem- 
bling colloid. A motaatasis from the omentum 2 cm. in diameter had the apjiear- 
ance of fresh thjwoid and showed fine follicles on the cut surface. 

Microscopic Study . — All pieces taken from the large tumor showed a uniform 
resemblance to thyroid tissue, and no other type of organized tissue was found. 
The general architecture was that of follicle formation, each follicle being M'ell 
defined and without a basement membrane (Fig. 3). Largo groups of follicles 
were surrounded by den.^e layer.s of smooth muscle and connective tissue bundles. A 
number of these groups were enclosed in a more superficial areolar layer of con- 
nective tissue, probably of ovarian origin. Follicles were lined with single layers 
of low cuboidal cells with large vesicular nuclei. There were no ciliae and most of 
the cells were of the type described as “chief cells” of the thyroid. So-called 



744 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


right ovary was well healed and free from recurrences. The outstanding observa- 
tion was that all of the metastatic gi’owths seemed to be superficially implanted. 
However, only those readily accessible were removed. Eecovery was uneventful. 



Fig. 6. 



Pig. 7. 
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showed marked scarcity of connective tissue cells and contained free colloid. Long 
slender tubular follicles, probably produced by central pressure, were freqent to- 
ward the surface of the tumor (Fig. 5). Single mitotic figures were common 
tliroughout, usually located at a point where budding was taking place. 

Implants from the perimetrium, the left ovary, and the omentum showed essen- 
tially the same structural areliitecture as tlie parent tumor, except that mitoses 
were not so evident. 

On April 12, twelve days after operation, the basal metabolic rate was plus 6.3 per 
cent. On June 7 it had risen to plus 21.5. During the remainder of the year the 
patient became very nervous and lost ten pounds in weight, presenting a typical 
picture of Graves’ disease. Tliere was, liowever, no change in menstruation. The 
patient was then lost track of for a few months and when she reported in March, 
1939, hyperthyroidism was still present but less pronounced. Tlie basal metabolic 
rate was plus 16.5 per cent; tliere were no palpable abdominal masses and no discom- 
fort or tenderness, and the blood picture had not changed. Because of the per- 
sistence of toxic sjmiptoms, removal of omental metastases was recommended. 



Fig. 5. 

On March 22, 1939, all of tlie greater omentum (harboring many aberrant thy- 
roids), with as much of the lesser omentum as was feasible, and some large 
nodules along the colic flexures, were removed. Altogether, there rvere probably be- 
tween 50 and GO smooth, firm, well-organized nodules which resembled normal 
thyroid tissue in color and texture. They varied from a few millimeters to 3 or 
4 cm. in diameter. Each nodule was olive-shaped, and each was attached to the 
underlying structure by a thin pedicle carrying a well-developed vein and a small 
artery (Fig. O). Tliere was no sign of invasion of the adjacent structures, and no 
ascites. There were numerous other nodules along the lateral aspects of the ascend- 
ing and descending colon, a few on the superior surface of the transverse colon 
and a few along the parietal peritoneum over the bladder, the left ovarian liga- 
ment, and m the cul-de-sac. Deep-seated nodules could be felt in the mesentery of 
tie sigmoid and small bowel. None of these was disturbed. The diaphragm and 

T- m 'r- 

growtlis. The left tube, left ovary and uterus appeared normal; the site of the 
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tumors still in an active state of growth have not been tested for iodine 
and hence no criterion is available. It is reasonable to assume that large 
colloid goiters of the ovary represent ver}’- low functional states and 
hence iodine storage may have di'opped to insignificant levels. As 
matters stand, iodine levels of ovarian strumas not only vary con- 
siderably but do not parallel morphologic changes. Of the iodine 
determinations reported below, none fitted the morphology described 
on the basis of thyroid standards: 


Neu, 1911 


King and Non-i.«, 19.10 

1 I 
1 II 

Plant, 19.11 to 1931 

1 I 

1 II 

Masson and ilueller, 1911 

|lll 


liv 


0.02% 

or 0.2 mg. 

0.11 

1.1 

0.13 

1.3 

0.67 

6.7 

0.02 

0.2 

0.10 

1.0 

0.13 

1.3 

0.01 

0.1 


'WjTin, McCarthy and McClendon, u.^ing different standards, report 0.02 per 
cent for a colloid tumor and 0.009 per cent for its ischial metastasis with a re- 
versed ratio for thyroid hormone iodine (0.005 per cent and 0.02S per cent). Por 
the sake of comparison, their figures have been changed from micrograms to per- 
centages. Our own experience with the results of two experienced investigators 
makes us doubt the constancy of iodine throughout a given tumor. This, together 
with technical differences, must .seriously influence results. So far, iodine studies 
of ovarian strumas have not materially added to the knowledge of their functional 
activity. Such studies, however, have shown that ovarian strumas store iodine, 
though not in the same ratio to morphologic changes as does the thjroid gland. 
The functional importance of the.«e tumors, on the basis of iodine determinations 
alone, cannot be great. However, clinical evidence permits the conclusion that in 
isolated instances ovarian strumas may produce thyrotoxicosis. 


GROWTH CHARACTERISTICS 

Most strumas of the ovary are benign tumors with ordei’ly growth 
habits. It is not known when they begin nor how long they grow. 
They are decidedly more common after tlie age of maturity, and to 
my knowledge, are not encountered in early childhood. When part of 
an ordinary teratoma, they may not be encapsulated hut may freely 
intermingle with other tissue. When they are encountered as a so- 
called pure struma they always have a capsule formed by mesoderm 
derivatives. Perforation of the capsule by direct invasion is extremely 
rare. Attempts to classify ovarian thyroids according to morphologic 
appearance into macrofollicular, microfollicular, and hyperplastic 
groups have been made by several investigators. There is, however, 
evidence that the morphologic structure of the ovarian tumor does not 
necessarily indicate its functional activity and hence no particular help 
is derived from such classifications. Besides, large tumors do not 
necessarily present a uniform morphologic picture but may show 
various stages of cellular activity in different regions of the tumor. 
In general, their tendency is to develop into a colloid goiter rather 
than to maintain hyperplastic activities, and it is granted that when 
the latter is present different degrees of hyperplastic action may oecui 
■within the same tumor. As a rule, the severer types of h3’^perplasia are 
rarely encountered. 
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Microscopio study of the omental implants revealed an entirely different picture. 
Hyperplastic changes with villous proliferation and infolding of the lining ^of 
folKcles were more common, but mitotic figures were strikingly absent (Fig. /). 
Mature follicles were distinctly larger, with a readily recognizable increase in 
Langendorff cells. In many follicles the cellular lining had become flattened to the 
point of compression of nuclei. The supporting stroma had increased considerably 
and extrafollicular colloid was hard to find. Hj^ierplastie areas, as before, were 
poor in colloid. The general picture was that of a weU-organized thyroid struma 
with moderate hyperplasia. 

On March 31, 1939, a bone survey was made and no metastases were found. 
On April IS the basal metabolic rate had dropped to plus 4.0 per cent. By August, 
1939, all symptoms of hyperthyroidism had disappeared, the basal metabolic rate 
now being plus 0.9 per cent, wdght 122.5 pounds, pulse 72, blood pressure 107/88. 
The exophthalmus had markedly decreased. The abdomen was soft, and masses 
could not be palpated. A recent bone survey showed no rdsible metastases, and the 
basal metabolic rate has remained at plus 0.9 per cent. 

Because of lack of facilities, iodine determinations were not made until after 
the tissues had been in Kaiserling’s solution for from eight to twenty months. 
Since alcohol and formalin were used in the process of preparation, it is possible 
that certain protein-bound fractions of iodine rvere disturbed. However, as far as 
is known, total iodine contents are less affected and reasonably accurate informa- 
tion can still be obtained. Since different methods of determination may yield 
different results, tissue was sent to two different investigators.* Each received two 
metastases and one piece of the original tumor tissue. That sent to W. W. Hilty 
contained less colloid than that sent to A. L, Chaney. The total iodine levels ex- 
pressed in milligrams per gram of tissue tested was as follows: 



{ HILTY I 

CHANEY 

Original tumor 

1.055 

0.982 ; 

0.085 

Metastatic tumors 

1.650 

0.743 

0.0S6 0.021 


Hilty 's results correspond to those encountered in early hyperplasia of mildly 
colloid goiters. Those reported by Clianej^ would seem without significance were it 
not that he states in a personal communication that findings of 0.08 mg. per gram 
approached normal thyroid according to the method employed by him. The inter- 
pretation of iodine determinations therefore seems to depend upon standards es- 
tablished for a ^ven method. 

The total iodine content of the thyroid gland varies according to hyperplastic 
activities. According to Marine and Lenhart, morphologic changes parallel iodine 
content. Expressed in milligrams per gram of dried thyroid tested, they range as 
follows ; 


Normal state 

2.17 

mg. or 

0.22% 

Early hyperplasia 

0.88 

mg. 

0.09% 

Moderate hyperplasia 

0.71 

mg. 

0.07% 

Marked hyperplasia 

0.32 

mg. 

0.03% 

Colloid state 

2.00 

mg. 

0.20% 


It is pointed out that the thyroid gland may go through these various 
phases many times during the life of an individual without deviating 
from this ratio. It is not Imown that ovarian thju'oid acts similarly. 
Most ovarian strumas are in an arrested state of colloid storage, fre- 
quently with no, or only traces of, demonstrable iodine. Smaller 


to W, Wb Hiltj-, Control Chemist of Eli Lilly and Comnanv 
Clianey, Chemist of the Los Angeles County General 
determinations of iodine levels. Hilty and Wilson described thtir own mVthnd rn 

Chemistrj>- 11 ; 637, 1939. Their method has 
the assay of defatted and dessicated thyroid. Chaney used a modtflen’ 

mo aeslicl: 
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fined to the abdominal viscera and are more often superficial than 
invasive. Omental metastases have been reported. Bone metastases, 
which is more in line with the behavior of malignant thjmoid tumors, 
have been reported twice. In most instances, ascites has accompanied 
metastatic growth, although 'Wynn and others, as well as ourselves, 
found none. Metastases, if not invasive, seem to have a growth limit 
and may regress, as reported by Morgen. In tlie case reported here, 
the increase in size in omental metastases was comparatively small 
after one year, as far as could be determined at the second operation. 
At times, a parent tumor may appear morphologically benign and 
still produce malignant metastases. However, small areas of malignant 
degeneration may be easilj’’ overlooked. 

The presence of metastases may or may not disturb the health of the 
host. The patient observed bj”- us, though still harboring a large amount 
of aberrant tissue, continues in good health. Two bone surveys have 
failed to demonstrate metastatic invasion, which serves as a fair 
criterion for the relatively benign character of the growth. Patients 
may live many years with multiple aberrant thyroids, as demonstrated 
by Morgen’s patient, who died at 74, eighteen and one-half years after 
operation, with known metastases still present at autopsjL Whether 
irradiation can arrest the grondh of metastatic strumosis is conjectural- 
Werth described multiple metastases confined to the pelvis which were 
irradiated after removal of the genital organs. Unfortunately, the 
ultimate outcome of this ease is not known. J\Ietastatic growth, when 
it assumes malignant tendencies, usually kills quickly. 

Table I sets forth some of the important observations described in 
conjunction with the 9 metastatic ovarian strumas now recorded. 

The fact that some ovarian strumas can produce malignant metastases 
makes it imperative that careful study of the abdominal cavity be done 
at the time of operation and that bone surveys be made at least once 
a year thereafter. As described here, it is possible at times to remove 
safely part of the metastases, particularly when the condition gives 
rise to thyrotoxic disturbances, or when bone implantation has oc- 
curred, as described by Wjuin and others. Ascites accompanies many 
of these tumors and, in itself, is not indicative of malignancy. 

SUMMARY 

1. It is estimated that from 5 to 6 per cent of ovarian strumas pro- 
duce thyrotoxicosis. 

2. Morphologic changes do not necessarily parallel the degree of 
toxicosis. 

3. The majority of ovarian strumas store very little iodine. 

4. The degree of iodine storage does not parallel morphologic changes. 

5. Prom 5 to 6 per cent of these tumors produce metastases, half of 
which kill by malignant invasion. 

6. Metastases are usuallj'- confined to the abdomen. 
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Although there are no reliable figures, about 5 to 6 per cent of these 
tumors may be expected to assume metastatic growth habits. There are 
now nine such cases on record, including the one reported here (Table I). 
Metastases from an ovarian thyroid are not necessarily fatal. Only 
about one-half of the patients reported died as a result of metastatic 
invasion. Contraiy to the behavior of metastatic neoplasms of the 
thyroid gland, metastases from an ovarian tlyroid are ordinarily con- 

Table I 


AUTIIOE 

YEAR 

DIED 

AFTER 

OPERATION 

ASCITES 

METASTASIS 

K. Kretschmar 

1904 

21 mo. 

+ 

Not Stated 

F. Proescher and 
J. A. Roddy 

1910 

2 yr. 


+ 

F. Proescher and 
J. A. Roddy 

1910 

1 yr. 

+ 

-t- 

M, Morgen 

1924 

181/2 yr- 

-)- + 

+ 

G. Werth 

1928 

Alive six 
months 

-1 

I 

P. F. Shapiro 

1930 

Autopsy 

diagnosis 

+ 

+ 

L. D, Eesland 

1936 

Unknown 

? 

+ 

Wynn, McCarthy 
and McClendon 

1940 

Alive 3 yr. 

0 

+ 

D. A. Emge 

1940 

Alive 2 yr. 

0 

+ 


UEMAKKS 


Many dense adhesions in 
abdomen. Died witli 
ascites. 

Carcinomatous change of 
struma present at 
time of operation. 

Recurrence in 5 months 
in liver and mesentery. 
Mesenteric nodule 
same as parent tumor. 

Died froni intercurrent 
disease at 74. Many 
small peritoneal im- 
plants at operation 
and at autopsy. (Be- 
nign stnimosis.) 

Metastases restricted to 
pelvic organs. Radi- 
ated — discharged as 
cured. No further in- 
formation. 

Died from uremia. 
Strum osis considered 
benign ; probably pres- 
ent for a long time. 
(Benign strumosis.) 

Original article not 
available. Metastases 
to cranium. 

Bone metastasis (ischi- 
um) 1 yr. postopera- 
tive — removed. P r i- 

mary tumor had area 
of malignancy. 

Omental and mesenteric 
metastases. Hyper- 
thyroidism. Second op- 
eration; No particular 
increase in size of 
metastases. Disappear- 
ance of to.xic symp- 
toms after removal of 
omental metastases. 
Probably benign 
strumosis. 
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to bed due to weakness and exhaustion on the slightest exertion, and the palpita- 
tion and dyspnea became gradually more marked. 

In September, 1939, it was noticed that her abdomen was increasing in size, and 
she began to have frequency of urination. At this time, the pulse rate was 130 and 
emotionally she was much more unstable than prior to operation. The line tremor 
of the fingers and the sweating of her palms became increasing!}" noticeable. In 
spite of these signs of persistent thyroid activity, the patient gained 25 pounds. 
For the first two months after leaving the hospital, she received Lugol’s solution, 
minims iii, but this was then discontinued. 

On Nov. 15, 1939, the patient was i-e-admitted to the hospital. The most note- 
worthy change in the physical examination was increased abdominal enlargement 
and more extensive suprapubic dullness, this extending upward 7 cm. On g}'nc- 
cologic examination an indefinite, slightly tender mass was found in the right 
lower abdomen. Rectal examination revealed a large, round, smooth, slightly tender 
mass in the right adnexal region, the uterus being crowded into the left pelvis. 
A diagnosis of right ovarian cyst was made. 

Basal metabolic rates were again determined and were found to be consistently 
plus 30. Routine laboratory work was normal. An iodine tolerance test was done 
which showed an extremely high fasting level, namely 48. The patient was treated 
as a case of h}"perthyroidism but with no avail, the pulse remaining elevated. 

As the patient continued to show signs of thyrotoxicosis after the subtotal 
thyroidectomy, it was felt that sutficient aberrant thyroid tissue might be present 
in the ovarian cyst and thus be the focus of the continued toxic symptoms. On 
Nov. 29, 1939, a laparotomy was performed by Dr. Edward P. Smith, and there 
was found a right dermoid cyst, small multiple myomas, and cystic degeneration of 
the left ovary. No evidence of malignancy or metastatic masses was observed. A 
bilateral salpingo-oophorectomy and a supravaginal hysterectomy were done. Im- 
mediately after operation, the pulse became quite rapid, reaching 130, but fell on 
the following day to 100. The convalescence was uneventful, the thyrotoxic symp- 
toms quickly subsided, and the pul.se rate soon dropped to 75. Eight days follow- 
ing the operation the basal metabolic rate was minus 6. 

Pailwlogic Peporf . — "The right ovary measures 13.9 by 10.4 by 12.7 cm. A por- 
tion of the ovary is replaced by a cystic mass 3.5 cm. in diameter; the remaining 
portion is replaced by a solid tumor, 9 by 5 by 5 cm. On section, the cystic por- 
tion is found to contain hair and ceruminous material, while the wall is smooth- 
lined and moderate in thickness. This portion is typical of a dermoid cyst. The 
solid portion of the tumor on .section is found to be divided up into lobules by 
trabeculae. The inner trabecular portions seem to be somewhat gelatinous in ap- 
pearance, yet feel rather firm. Interspersed in the gelatinous portions are small 
areas of yellowish brown tissue. This solid area is suggestive of thyroid tissue. 
The myomatous uterus, tubes, and left ovary show nothing noteworthy.” 

Microscopic Description . — "In the sections of thyroid tissue from the ovary, 
there is marked variation in the size of the acini. Some are quite small, others are 
widely dilated. The lining cells vary from columnar to a flattened, scale-like type. 
Hyperplasia in areas is fairly well marked. Remnants of papillae and spurs are 
noted. Colloid is chromophile in character. There are a few lymphoid nodules 
present. Diagnosis: Hyperplastic goiter, involution stage.” 
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DISCUSSION 


DB. JOHN MASON HUNDLEY, JB., Baltimore, Md.— D uring the past year 
a patient with struma ovarii, showing signs of thyrotoxicosis, lias been observed in 
the Gynecological Department of the University of Maryland by Dr. Edward P. 
Smith, who has kindly given me permission to make this report. 

H. H., 41 years of age, single, wms admitted to the Mercy Hospital, May 
9, 1939. She complained of a rapid pulse, heart irregularity, shortness of breath 
on exertion, and headaches, these symptoms having been present for the past five 
months. The past history was essentially negative. The menstrual history re- 
vealed nothing abnormal, the periods having always been regular, occurring every 
twenty-eight days, lasting two days, and being rather scant. During the past year, 
the patient has felt tired most of the time and has lost eight pounds. 

She was a slender, nervous woman whose weight was 112 pounds. The eyes 
showed no signs suggestive of exophthalmic goiter, and the thyroid gland was not 
palpable. A slight pleuropericardial friction rub near the base of the sternum and 
a moderate degree of cardiac hj^iertrophy were present. The blood pressure was 
139/72, pulse 110 with normal rhythm. An area of dullness wms noted in the supra- 
pubic region, which extended upward nearly midway to the umbilicus. There was a 
fine tremor of the extended fingers. A pelvic examination did not seem indicated. 
The impression at this time was moderate cardiac hypertrophy with borderline 
decompensation. Hyperthyroidism, however, had to be ruled out. 


The basal metabolic rate in six tests varied from a plus 22 to a plus 42. The 
electrocardiograms showed only a tachycardia. The teleoroentgenogram of the 
thorax showed nothing abnormal, no substernal thyroid being observed. Blood 
chemistry, blood counts, and serologic tests were normal, as were the examinations 
of the urine and stools. The sedimentation rate was 20 mm. in one hour. 


A diagnosis of hyperthyroidism was then made, and the patient was placed on 
Lugol’s solution, minims v, t.i.d., sedatives, and “thyroid’' diet. The pulse im- 
proved with bed re.st but the basal rate remained elevated. On June 2, twenty- 
diree days after admission, a subtotal thyroidectomy was done by Dr. Daniel 
Pessagna, and the gland showed definite evidence of hyperplasia. The pathologic 
report IS as follows: “In the sections from the thyroid, the acini were rather Uni- 
term in size. They were lined by cuboidal and flattened epithelial cells and con- 
tained chromophile colloid. A few small scattered areas of hyperplasia were noted. 

t«ed lyunphoid tissue scat- 

tered tlirough the sections. The tissue was somewhat lobulated. Diagnosis: Hvner- 
plastic goiter, involution stage.” ^gnvsis. jayper 

uneventful convalescence and was discharged on June 15 
• 39, but her progress at home was not encouraging. She was constantly confined 
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Tliese figures show no well-defined connection between this type of ovarian car- 
cinoma and menstrual abnormalities, certainly nothing of diagnostic significance. 
Any flow after the menopause should make one think of an endometrial metastasis 
or a primary tumor. 

The operations done on these patients were as follows: 


Hysterectomy, bilateral salpingo-oophorectomy 105 

Hysterectomy, unilateral salpingo-oophorectomy 6 

Bilateral salpingo-oophorectomy 7 

Unilateral salpingo-oophorectomy 23 

Exploratory S 

149 


We believe that the uterus and both tubes and ovaries should be re- 
moved whenever possible, because bilateral growths occur so often and 
metastases are found frequently in the back of the uterus. It is often 
difficult and possibly useless to attempt this, however, when the pelvis 
is filled with the growth and adherent omentum and intestine. The 
tumor should be removed intact, if possible, and tapping to decrease its 
size for easier removal should be reseiwed for elderly patients and poor 
risks. 

We believe that when an operation for cancer of the ovary is done 
it would be wise to remove the omentum, regardless of whether or not 
gross metastases can be seen in it, because it is so often affected and may 
be the source of recurrences later. 

Sixteen patients had had previous treatment for pelvic disease. A patient of 
47 years had had her uterus removed six years previously, for reasons unknown to 
us, and came in with generalized carcinoma, involving both ovaries. The ovarian 
tumors could have arisen since the operation. A 68-year-old patient had had some 
pelvic operation five years before, and we did an exploratory operation only be- 
cause of the advanced disease. Another of 49 years of age had had one ovaiy 
removed five years before, and we found general metastases and removed the tumor 
of the other ovary. Another of 65 years had had an exploratory operation done at 
the age of 63. We could remove only one tumor because the disease involved the 
whole pelvis and abdomen. The same was true of another patient, aged 54 years, 
who had had an exploratory operation three years before. A 51-year-old woman had 
had an appendectomy six years previously, at -which time a small cyst of the ovary 
was noted but not removed. We removed her uterus and both ovaries for a uni- 
lateral 8-inch cystic tumor, and she is well five and one-half years after operation. 
One patient, aged 37 years, had had a left oophorectomy nine years before, and 
we removed the uterus and right ovary for a 3-inch cystic tumor; she is still well 
five years after operation. There was probably no connection between the two. 

A 45-year-old patient had had the menopause induced by x-ray at age of 35; 
she had had a left oophorectomy for a cyst said to have been malignant at age of 
42, and -we removed the uterus and right ovary for a 4-inch cystic tumor which 
ruptured during the operation. She had postoperative x-ray treatment and is well 
five years following operation. It would have been reasonable to have removed 
both ovaries and the uterus at 42, since she had already had the menopause. 

A patient, aged 45 years, had had her left ovary removed eight years earlier 
and her uterus five years before we saw her. We excised the other ovary for an 
8-ineh cystic tumor, gave her x-ray treatment, and she is well 3% years following 
operation. One patient, aged 42, had been operated upon for a cystic ovary four 
years previously, leaving a sinus. We were able to remove the uterus and other 
ovary, which were very adherent, gave her x-ray treatment, and she is apparently 
well two and one-half years after operation. 

A woman, aged 55 years, had been treated with radium for flowing five years 
earlier, which induced the menopause. We found a unilateral semisolid tumor, re- 
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T his paper is an analysis of 149 cases of primary carcinoma of the 
ovary occurring among a total of 855 patients with ovarian tumors, 
excluding retention cysts, treated in the Free Hospital for Women and 
its private ward hy the various members of the staff from 1906 to 1938. 
It includes papillary, adenomatous, and medullary carcinomas. The 
classification and nomenclature of ovaidan tumors are not standardized. 
We have decided to use Schiller’s designation of adenopap illary car- 
cinoma for these cystic types. They are subdivided into serous and 
pseudomucinous adenopapillary carcinoma, which appear to progress 
somewhat differently. Each of these is divided into those which show a 
gross semisolid structure of adenomatous tissue in part or whole and 
predominantly cystic ones. Finally, there are the medullary tiimors. 


MATERIAL 

The age groups at wliicli the tumor oeeurred are as follows: 


20-30 

4 

30-40 

17 

40-50 

46 

50-60 

47 

60-70 

28 

70- 

7 


149 


The youngest was 26, but there are reports in the literature of still younger 
ones, Lynch having 1 of 16 years, for instance. The oldest was 86. The average 
age was 49. Sixty-one per cent occurred between the ages of 40 and 60. There- 
fore an ovarian tumor removed at any age must be considered as possibly car- 
cinomatous. 

Twenty-eight (19 per cent) were unmarried, which is near Lynch’s 17 per cent 
and lower than in most reports. Eighty-one (66 per cent) of the 121 married 
women had from 1 to 10 living children, and 15 (12 per cent) had miscarriages only. 
Therefore, only 25 (22 per cent) were completely sterile. The first figure corre- 
sponds with Lynch’s report that two-thirds of the married women had borne 
children, but 31 per cent of his patients had never been pregnant, as against our 
22 per cent. It does, however, substantiate his argument that there may be an 
etiologio factor, in that women who develop cancer of the ovary show a reduced 
fertility. 

The menstrual history of these patients is as follows: 

Still menstruating: 


Normal 49 

Menorrhagia 7 

Metrorrhagia 7 

Menopause : 63 

Natural 79 

Operative 4 

Eadium 2 

X-ray 1 


^ow after menopause 6 


k'® Sixty-fifth Annual Meetin, 
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being adherent to other organs. Tlie tumor was ruptured during removal in 34 
(22 per cent) patients because it was adherent or necrotic in places. Metastases 
were general throughout the abdomen in 31 (20 per cent). They were described 
as confined to the pelvis in 25 (IG per cent), but in IG of these the pelvis was prac- 
tically solidly occupied by tumor masses. Adding these last two estimates, there 
were 36 per cent in which the extent of the disease should prevent a cure. Cer- 
tainly earlier diagnosis is essential. 


We have attempted to grade tlie degree of malignancy by considering 
the amount of differentiation and number of mitotic figures shovm by 
microscopic examination. The tumors vary so much in their histologic 
appearance that it is difficult to grade them. The patterns and epithelial 
cells vary from a very simple papillary growth with low cells and not 
much invasion to semisolid adenomatous tumors with metaplasia, re- 
sembling carcinoma of the endometrium. Oiir result is as follows. 


Grade 1 being the least 

malignant : 


Grade 1 

49 

32% 

Grade 2 

59 

40% 

Grade 3 

41 

28% 


When graded in the subdivisions we obtain this result: 


Grade 1 

Serous adenopapillary carcinoma 36 (32%) 

Pseudomucinous adenopapillary carcinoma 12 (43%) 

Medullary carcinoma 0 

Pseudomj'xoma peritonei 1 


2 

45 (39%) 
12 (43%) 
1 
0 


3 

33 (29%) 
4 (1G%) 
0 
0 


This is further evidence that the serous are somewhat more malignant 
than the pseudomueinons tumors, since a larger proportion of them fall 
in Grades 2 and 3. 


There were 6 medullary carcinomas, 2 of which were bilateral. They were all 
advanced, very adherent, and so friable that the tumors tore and were removed in 
pieces. In 2 cases an exploratory operation only could be done. One had a right 
salpingo-oophorectomy, 1 a bilateral salpingo-oophorectomy, and in 2 the uterus and 
both tubes and ovaries were removed. Five were graded at 3 and 1 at 2 for malig- 
nancy. There was 1 postoperative death and the others died in less than fifteen 
months. The longest survivor received 7,000 roentgens of x-ray after an e.xploratory 
operation. Another patient lived a year with the aid of a colostomy done for 
partial obstruction at the removal of her tubes and ovaries, the uterus having been 
removed three years previously elsewhere. These G patients were 41, 54, 57, 60, 64, 
and 78 years of age. Five were past the menopause, with no bleeding or discharge, 
and 1 was menstruating normally. 

It would seem that these are very insidious tumors, in that they be- 
come adherent and grow without symptoms until it is too late for cure. 
The patients complained of discomfort in tlie lower abdomen only, except 
for 2 who had noticed some swelling. 

The patient with pseudomyxoma peritonei was 34 years old in 1894 wlien she had 
a bilateral salpingo-oophorectomy for this bilateral tumor. At that time there weie 
large masses of gelatinous material throughout the abdomen. In 1907, thirteen 
3 'ears later, she was again operated upon and the uterus and various masses o 
tissue were removed. The tumor was in all parts of the abdomen. She died tuo 
years later, fifteen years after the original operation. These are relatively benign 
but persistent tumors and may or may not be classed as true malignant ones. 
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moved the uterus and ovaries, gave her x-ray treatment, and she died in nine 
months. Another patient, aged 62, had had a cyst removed a year previous to our 
hysterectomy and unilateral oophorectomy for a 6-inch cyst which was very adherent, 
and she died of recurrence in one year. If she had had a radical operation the 
first time she might have been saved. 

A 35-year-old patient had had an ovarian cyst removed eleven years before we 
did a hysterectomy and a right salpingo- oophorectomy for a cystic tumor. She is 
living nine years after operation with disease. One patient, aged 63, had had a 
hysterectomy and unilateral oophorectomy twenty-six years earlier, and we re- 
moved the other ovary for an adherent cystic tumor which ruptured, and she died 
in three years of heart disease, apparently cured of her cancer. Another patient, 
aged 69, had been treated with x-ray a year before, and we found bilateral cystic 
tumors. She appears to be well two and one-half years later. It does not seem 
to be generally realized that pelvic tumors arising after the menopause are nearly 
always ovarian and not fibroids of the uterus. So far as we could determine, tliis 
woman had been treated wuth x-ray on a diagnosis of fibroid. Finally, a patient, 
aged 49 years, was treated in our hospital with 1,200 mg. hr. of radium for 
menorrhagia two years before a tumor in the pelvis was felt. It was doubtless 
present at the previous examination but too small to be found. She not only had 
a seniisolid ovarian tumor 5 inches in diameter, but early carcinoma of the en- 
dometrium and advanced carcinoma of the cecum, all different tumors. The en- 
dometrium at the radium treatment showed hyperplasia, but it is, of course, pos- 
sible that there were areas of carcinoma wldch were not sectioned. She had no 
flowing after the radium treatment. We did a hysterectomy, bilateral salpingo- 
oophorectomy, and excision of the ascending colon. She received postoperative x-ray 
treatment and lived three years, dying of metastases in the upper abdomen and 
chest wall on the right, probably from the intestinal cancer. 

The number of cases in the various pathologic divisions of these 


tumors are as follows : 

Serous adenopapillary carcinoma, semisolid 44 

Serous adenopapillary carcinoma, cystic 70 

Pseudomucinous adenopapillary carcinoma, semisolid 10 

Pseudomucinous adenopapillary carcinoma, cystic 18 

Medullary carcinoma 6 

Pseudomyxoma peritonei 1 


The differentiation between serous and pseudomucinous is usually 
definite, but a few cases contained both, so the predominating type was 
chosen in such instances. The designation semisolid contains a large 
personal equation, and we have put in that class the tumors that had 
gross areas of semisolid tissue which showed an adenomatous appearance 
microscopically. The medullary carcinomas are solid tumors. In pre- 
vious years many had been called solid carcinomas which, in light of 
more recent knowledge, proved to be granulosa cell tumors and were 
excluded from this series after I reviewed the slides. There is a differ- 
ence of opinion as to whether or not pseudomyxoma peritonei is a ma- 
lignant disease, but since it is progressive we have included our 1 case 

nil designated as unilateral or bilateral 'in 

mi but instances where the disease was so advanced that it could not be 
determined. The tabulation is as follows: 


Serous 

Pseudomucinous 




63 

25 


(53%) 

(S2%) 


" A ^ AJ 


55 

3 


(47%) 

(18%) 


Seventy-one cases (47 per cent) had enough ascites for it to Ua T,Af i • .n 
.J..auve 121 i«a»es (80 per Lt), £ ^ tod S 
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Metastases from the ovary to the endometrium may occur by extension 
through lymphatics and veins, by direct growth through the uterine wall 
and by extension through the tube or implantation of free pieces of tissue 
flowing through the tube into the uterine cavity. 

Sampson, has described 12 instances of metastases in the lumen of the tube, 
2 of our 6 cases under discussion show the same, and it is reasonable to suppose 
that the endometrial growth may have arisen from them. The ages of our 0 
patients were .33, 30, 40, 43, 43, and 45 years. Cancer of the endometrium is 
uncommon under 45. This is another point in favor of the ovary-to-endometrium 
course in 5 of the above instances. Furthermore, in 4 of our cases the endometrial 
growth was small and at the top of the uterine cavity. Since such metastases occur, 
this is an added reason for doing a hysterectomy if possible. Forty-four (29 per 
cent) patients had other tumors. Fibrom 3 -omas of the uterus were present in 30. 

Endometriosis was associated with the carcinoma in 10 instances. It is reason- 
able to suppose that this disease maj- be the source of carcinoma of the ovarj-, but 
it is difficult to prove the relation in anj- specific case, and we were not able to in 
these. 

Benign serous cj'stadenomas occurred in the other ovarj' in 2 patients, a benign 
pseudomucinous cj'st in 1, a cystadenofibroma in 1, and sarcoma in 1. 

Carcinoma of the cecum was present as a primarj- tumor in 2 cases and carcinoma 
of the endometrium in 5. 

Therefore, one should survej^ the field for other tumors before deciding on the 
method of procedure, and a curettage should be done as a first step; for with these 
5 primary tumors of the endometrium and the C metastatic ones, tliere are 11 cases 
with involvement there. 

There were 37 patients with somisolid serous adenopapillarj’’ carcinoma operated 
upon five or more years ago, and onlj' one is living and well. 


Untraced 4 

Postoperative death 2 

Dead 

0- 1 j'ear 12 

1- 2 years 10 

2- 3 years 4 

3- 4 years 2 

S years 1 

2S 3'ears 1 

Living 6% years 1 


Twenty-two (71 per cent) out of 31 that survived operation died before the 
end of the second jmer after operation. The patient that lived S years had a 
hysterectomy and bilateral salpingo-oopliorectomy for a unilateral Grade 2 tumor 
and died of heart disease. Tlie patient that lived twenty-eight years had a left 
salpingo-oopliorectomy for a unilateral Grade 1 growth at the age of 47, and a 
year later the other ovary was removed for a serous cystadenoma. She died 
twenty-seven years later of heart disease; an autopsy showed no sign of cancer. 
The patient who was living and well after six and one-half years had a hj'sterectomy 
and bilateral salpingo-oopliorectomy for a unilateral Grade 2 tumor and received 6,400 
roentgens of x-ray after operation. This is certainly a discouraging list of cases, 
since only 3 out of 37 were apparently cured by treatment. 

The picture is more cheering when we consider the cystic adeno- 
papillary carcinomas, of which 53 were treated five or more years ago. 
The statistics are as follows: 

Untraced 6 

Postoperative death 2 

DEAD 

0- 1 year 10 

1- 2 years 5 

2- 3 years 3 


LIVING, WELL 
5-6 years 

7- 8 years 

8- 9 years 
13-20 years 
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There were 6 cases in which metastases occurred to the endometrium. 

Patient lS-127, aged 33, ■white, married twelve years, entered the hospital May 
23, 1911. She had had two children and one miscarriage. Her last pregnancy was 
eight years ago. Catamenia was normal, every twenty-eight days, lasting live days. 
Operation: Eight salpingo-oophorectoiny. Supravaginal hysterectomy. Cyst rup- 
tured during removal. Pathology: Unilateral, adenopapillary carcinoma, right 
ovary, 12 inches in diameter. Adenocarcinoma, endometrium metastatic. The whole 
endometrium was involved. Tube negative. Untraced. 

Patient 31-197, aged 36 years, white, married twelve years, entered the hospital 
May 1, 1919. There had been no pregnancies. Catamenia was menorrhagie for 
one year. Operation: bilateral salpingo-oophorectomy. Supravaginal hysterectomy. 
Cyst adherent. Pathology: Adenopapillary carcinoma, left ovary, 6 inches in diam- 
eter. Normal right ovary. Adenocarcinoma, endometrium metastatic, small area at 
fundus. Tubes normal. lYell, twenty years. 

Patient 27-51, aged 40 years, white, married fourteen years, entered the hospital 
Nov. 23, 1916. She had had six children. Her last pregnancy occurred four years 
ago. Catamenia was regular every twenty-eight days, lasting ten days, except for 
a period of six months when she had menorrhagia. Operation: Bilateral salpingo- 
oophorectomy. Supravaginal hj'sterectomy. Cyst adherent. Pathology: Adeno- 
papillary carcinoma, right ovary, 5 inches in diameter. Normal left ovary. Adeno- 
carcinoma, endometrium metastatic, small area in fundus. Tubes normal. Well, 
seven years. 

Patient 2243, aged 43 years, white, married six years, entered the hospital May 
17, 1928. There had been no pregnancies. The catamenia was normal and regular 
every twenty-eight days, lasting seven days. Operation; Bilateral salpingo- 
oophorectomy. Supravaginal hysterectomy. Cyst adherent. Pathology: Adeno- 
papillary earei-noma, left ovary, 6 inches in diameter. Metastasis to right ovary. 
Endometrioma, right ovary. Adenocarcinoma, endometrium metastatic, small area 
in fundus. Metastatic carcinoma in lumens of both tubes. Died eight months after 
operation. 

Patient 15-296, aged 45 year's, white, married fifteen years, entered the hospital 
March 25, 1909. She had had one miscarriage fifteen years ago. Catamenia had 
ceased six montlis before entrance into hospital. There was no discharge. Opera- 
tion: Bilateral salpingo-oophorectomy. Complete liysterectomy. Cyst adherent, 
ruptured during removal. Pathology: Adenopapillary carcinoma, right ovary, 10 
inches in diameter. Normal left ovary. Adenocarcinoma of endometrium, meta- 
static, whole surface involved. Metastases in right tube and cervix. Untraced. 

Patient 23029, aged 43 years, white, married fourteen years, entered the hos- 
pital on Jan. 15, 1933. She had had one miscarriage. Catamenia was normal and 
regular every twenty-eight daj-s, lasting three days. Operation: Supravaginal 
hysterectomy. Bilateral salpingo-oophorectomy. Appendectomy. Pathology: Bi- 
lateral adenopapillary carcinoma of ovaries. Adenocarcinoma of endometrium area 
1.5 cm. in diameter, on left wall. X-ray treatment, 4,800 r. postoperative. ’ Died 
five years after operation for metastasis in lung. 


That metastases to tlie endometrium occur is recognized various 
pathologists, but it is also acknowledged that it is often difficult to prove 
whether the tumor was primary in the ovary or uterus. Sternberg, in 
his section on ovarian tumors in Halban and Seitz, quotes Pfannenstiel, 
Arzt, Lessing and Sehanta as believing that ovarian tumors may me- 
tastasize to the endometrium and Pfannenstiel says it is more common 
than the reverse. Boyd also agrees that it may occur. According to our 
gures, 6 ovarian tumors out of 149 metastasized to the endometrium 
that IS 4 per cent, while 12 out of 305 of endometrial cancers showed 
metastases in the ovary, that is 4 per cent. 
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Of those enumerated as dying more than five years after treatment, 3 died 
of cancer, 1 was apparently well at six years and then was lost trace of, and 
1 died of pernicious anemia at fifteen years. The 7 living are apparently well. 
There was a five-year salvage of 12 (50 per cent). 

These tumors may also be divided into 10 semisolid and 18 cystic for the total 
number of 28. Of the 12 patients surviving after five years, only 1 had a semi- 
solid tumor; that is, the cystic ones are much less malignant. 

To summarize, 114 of these patients with adenopapillary carcinoma 
were treated more than five years ago and 37 lived five or more years 
after treatment (32 per cent). The semisolid tumors of both types are 
much more malignant than the cystic ones and the serous type more so 
than the pseudomucinous. 

The deaths for the 149 eases occurred at the following years : 


Postoperative 

10 

0-1 year 

33 

1-2 years 

26 

2-3 years 

9 

3-4 years 

6 

4-5 years 

5 

5-6 years 

2 

6-7 years 

o 

8-9 years 

2 

12-13 years 

1 

14-15 j'ears 

1 

15-16 years 

2 

28 years 

1 


Sixty-nine (47 per cent) did not survive more than two years. 

The five-jmar end results of treatment as a whole are certainly dis- 
couraging. Some patients appear to be well on examination but may 
have areas which cannot be felt but will develop later, so a ten-year 
period of observation is necessary, as Lyuich suggested. The percentage 
of five-year salvage varies in different reports from 10 per cent to 35 
per cent. Our 32 per cent corresponds very nearly to Lynch’s 35 per 
cent of all the tumors, and our 50 per cent salvage in the pseudo- 
mucinous type to Meigs’ 50 per cent with the same. The striking fact 
in our series is that 36 per cent were obviously incurable when seen and 
Meyer says 55 per cent of his were. 

Therefore earlier diagnosis is essential and that can be obtained only 
by preventive examuiations, since these are silent growths for a long 
time. I have found only one ovarian tumor by that means in my private 
practice, but it is probable that few gynecologists have a large enough 
number of patients coming for yearly or semi-yearly examinations to 
discover many developing tumors of this type. This particular patient 
of 60 jmars had a benign serous cystadenoma grow, after a negative 
examination, to a size of 6 inches in the course of one year without symp- 
toms of any kind. If other similar reports could be obtained the rate of 
growth could be determined. 

Twenty-nine patients have received postoperative x-ray treatment. 
Sixteen are apparently well from two to six years after treatment, the 
average being 4.5. One is alive Avith disease four years from the first 
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34 years 2 

4-5 years 3 

8 years 1 

12 years 1 

14 years 1 


LIVING, WITH DISEASE 

5 years 1 

9 years 1 

15 3'ears 1 


Fifteen (28 per cent) out of tlie 51 that survived operation died before the 
end of the second year. Of those dead, the eight-year survivor died of cancer. 
Tlie original operation showed a primary adenocarcinoma of the endometrium as 
well as the unilateral ovarian tumor in a woman 45 years of age. A complete 
hysterectomy and bilateral salpingo-oophorectomy -were done. Recurrences were 
excised from the abdominal wall three and four years after the first operation but 
the disease continued. The twelve-j'ear survivor died of diabetes and the 14-year 
one of heart disease; both apparently were cured of their cancer. There are 16 
living and apparently well. Thirteen had a hj'sterectomy and bilateral salpingo- 
oophorectomy done. Two had a hysterectomy and right salpingo-oophorectomy 
done, the other ovary having been removed three and nine jmars before. We could 
not obtain the diagnosis on the first operations. The last patient is living and 
well thirteen years after a left salpingo-oophorectomy done at the age of 71 years. 
The tumor which ruptured during the operation iras 10 inches in diameter, and 
the other ovary, which was left in, has apparentlj’ caused no trouble. Eight had 
bilateral tumors and 8 unilateral. The tumor was ruptured in 4 instances during 
removal. An eight-year survivor had definite peritoneal metastases, another had 
metastases in the omentum, which was removed, and a five-and-one-half-year appar- 
ently well patient had an everting papillary growdh. These patients had tumors 
of low malignancy, 12 being Grade 1 and 4 Grade 2. Five of them were treated 
wdth x-ray after operation. 

There are three living with the disease five, nine, and fifteen years after opera- 
tion. The first had her uterus, tubes, and ovaries removed for a unilateral tumor 
which ruptured during the operation. She was treated with x-ray but received 
only 2,800 roentgens. The second patient had had her left ovary removed eleven 
years before for a malignant papillary cj'stadenoma. We did a hysterectomy and 
right salpingo-oophorectomy for a Grade 1 cyst, 8 inches in diameter, very adherent, 
and removed a metastasis in tlie abdominal wall. She has a mass in her pelvis 
wliich is being treated with x-ray. The last one, now at 15 years, had her uterus, 
tubes, and ovaries removed for bilateral tumors, 4 and 2 inches in diameter, which 
were adherent. They show a Grade 1 malignancy. She seemed well until six years 
ago, after which we lost trace of her, but last j'ear she was tapped for ascites at 
the Brigham Hospital, and 10 quarts of fluid were removed. She received x-ray 
treatment. Cells removed from the fluid were consistent ivith carcinoma of the 
ovary. 

Therefore in this series of 53 adenopapillary carcinomas, there are 16 patients 
alive and well more than five years after operation, 2 who died twelve and fourteen 
years after treatment, apparently cured of their ovarian tumors, and 3 surviving 
with disease, a five-j’'ear salvage of 39 per cent. 

The total number of patients with serous adenopapillary carcinomas treated more 
tlian five years ago is 90, and there is a five-jmar salvage of 25, only 27 per cent. 

There were 24 patients with pseudomucinous adenopapillary carcinoma treated 
more than five years ago. 


Untraeed 

DE.VD 

1 

0-1 year 

5 

1-2 j-ears 

2 

2-3 j-ears 

1 

3-4 years 

1 

4-5 years 

2 

5-6 years 

2 

6-7 years 

2 

15 years 

1 


LIVING, WELL 


5-6 years 1 

0-7 years 2 

7-8 j'ears j 

13 years p 

14 years y 

16 j-ears y 
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throughout the abdomen. Twenty-seven of our patients had general 
abdominal metastases and only 4 survived for more than two years. 
They died at three and three-fourths, four, four and one-half, and eight 
and one-half years, respeetively. Most of the rest died within a few 
months, only 3 living more than a year. One cannot advocate no treat- 
ment, however, because such patients have nothing to lose and operation 
maj'^ prolong life in a few. 

SUMMARY 

Cancer of the ovarj’- should be treated by as radical an operation as 
circumstances permit and that sliould be folloAved by x-ray treatment. 

Preoperative x-raj’- treatment may make some apparently inoperable 
cases operable. 

The omentum should be removed as a routine. 

The solid and semisolid tumors are much more malignant than the 
mostly cystic ones. 

The gross extent of the disease determines the prognosis but, other 
factors being equal, those of loiv malignancy survive longer. 

The results of treatment are poor because the tumor groivs silently 
until it is incurable in from 36 to 50 per cent of the cases. 

Earlier diagnosis is essential and can be made only by preventive 
examinations. 
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DISCUSSION 

DR. JOSEPH L. BAER, Chicago, 111. — There are two points in Dr. Pemberton’s 
paper, which I should like to emphasize. First, I find grading largely futile. For 
example, there was a type of carcinoma of the ovary which formerly 'was known 
as the small cell carcinoma of the ovary and wliich, under the microscope, has the 
appearance of utmost malignancy. Nevertheless, it is a relatively benign growth 
in the ovary which, in today’s nomenclature, is known as a disgerminoma. On the 
other hand, I reported in the anniversary number of the Archives of Pathology, 
dedicated to Dr. Ludwig Hectoen, an instance of a patient who had upon operation 
a literally inoperable abdominal condition, with bilateral solid ovarian tumors, with 
metastatic nodules all-over the peritoneum and A’iseera, and extensive omental in- 
volvement. The condition was quite inoperable, but biopsy revealed a completely 
benign picture. This patient was subjected to vigorous roentgen treatment and 
after a number of months was operated upon again. It was found that there had 
been a complete disappearance of all the metastatic nodules, including nodules in the 
liver. The genital field was entirely operable. After operation the patient was 
subjected to further irradiation and is now entirely well. Experience with such 
cases makes me feel that microscopic grading has very little value so far as the 
prognosis or type of treatment is concerned. 

Dr. Pemberton spoke of the routine resection of the omentum, which he considers 
to be useful for the prolongation of life and possibly to produce a cure. The 
omentum physiologically serves to cover the abdominal viscera but is not a shelter 
for the pelvic peritoneum, consequently metastases from the ovaries can readily 
reach the pelvic peritoneum. In the absence of the sheltering omentum overlying 
the abdominal contents, these metastases will be prone to invade the viscera direct^. 
That may be of little consequence except for the fact that in our experience, which 
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treatment. Twelve had died at from one-half to six years; an average 
of two years. 

The treatment was started usually about three weeks after operation 
and from 3,200 to 9,100 roentgens were given. We do not treat patients 
who are emaciated and in very poor general condition, because the 
gastrointestinal upset and toxemia following the application of x-ray 
may tip the scales adversely. 

Twenty tumors were unilateral and 9 bilateral. They were graded as 
follows : 14 at Grade 1, 8 at Grade 2, and 7 at Grade 3. 

There were evident pelvic metastiises in 10, 4 of whom died in five months, ten 
months, two years, and two and one-fourth years, respectively. Three were Grade 
3 and 1 Grade 2. There are 6 apparently w'ell, 1 at two and one-half, 1 at three, 
2 at four, 1 at five, and 1 at six years. Five of these were Grade 1 and 1 Grade 2. 
It would seem that the x-ray liad been of benefit in these patients. 

Three patients had general abdominal metastases and 2 were Grade 2, and 1 
Grade 3. They died at eight months, eighteen months, and forty-five months, re- 
speetivel 3 % Their lives were perhaps prolonged to some extent. 

There were no apparent metastases in 10 patients, 7 of whom are living; 1 at 
three and one-half, 4 at five and one-half, and 2 at six years. Five were Grade 1 
and 2 Grade 2. The other 3 died as follows: 1 at one and one-half years from a 
metastasis in the brain, 1 at two years witli a mediastinal metastasis, and 1 at 
six years with a lung metastasis, all Grade 1. 

Six patients liad no evident metastases but the tumor was ruptured during 
removal. Four of them are well at four, four, five, and five years, respectively, 
all Grade 1. Another patient with Grade 1 is alive with disease at four years and 
a patient with a Grade 2 died in nine months. 

Sixteen (55 per cent) are apparently w'cll, 1 is alive with disease, and 12 are 
dead. The series is too small and the time too short to draw accurate conclusions. 
Fifty per cent w'ere Grade 1 as against 32 per cent for the whole series of 149 
cases, so the survivors had a low grade of malignancy. It is sensible to continue 
the method when of C patients with evident metastases in the pelvis 2 have lived 
five j^ears and are apparently well. We think that where there are general metastases 
the disease recedes to some extent for a few months. 


It is also possible to make apparently inoperable tumors operable by 
giving x-ray treatment first, as shown by Baer and others. 

We believe that the peritoneoscope may be of value in the diagnosis 
of early cases, but we find it difficult to obtain a view of the bottom of 
the pelvis. The most important factor in getting better results in this 
disease is earlier diagnosis, for we all know that most, of the cases become 
incurable before definite symptoms arise. Preventive examinations may 
reveal the presence of small tumors and treatment may be instituted 
early, but there are evidentlj' cases with an everting type of papillary 
cancer which spread across the pelvic peritoneum without forming a 
palpable tumor. There is a sense of thickening to the trained examiner, 
and the patient sometimes complains of a vague discomfort or feeling of 
pressure in the pelvis. The peritoneoscope .should reveal sneli growths, 
and treatment by operation and x-ray should be started early enough 
lor some cures. The peritoneoscope is useful in discovering the extent 
01 the disease We have the feeling that because such a large pereentawe 
(4 1 per cent) die within the first two years after operation it might 
•l^e a patient a useless operation and convalescence if she were not 
oi.cva.ocl c,p„„ n the peritoneoscope shocved gcnevaliaed ,neLtas« 
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Apropos of tlie question of the omentum, two years ago I operated upon a 
woman with a pseudomucinous cyst with gross malignant change in many places. 
The omentum was carcinomatous and three or four inches thick. I removed the 
tumor together with other pelvic organs but left the omentum in situ. I saw the 
woman again last week and she was clinically well. The omental mass had shrunken 
so that it could not be palpated abdominally. One wonders if her omentum had not 
been there whether the intestines would have been involved as the omentum was, 
in which case she would have ha.d a chance of an obstruction. The disappearance of 
this omental mass after removal of the parent tumor emphasizes the point made by 
Dr. Pemberton of the advisibility of removing the tumor grossly even when one 
obviously cannot remove every bit of the neoplasm. 

I should like to mention linallj’ three very illuminating cases of granulosa cell 
tumor which recurred thirteen, sixteen, and twenty years after the original opera- 
tion. In all three cases wo have biopsies of the recurrent tumors, and in each in- 
stance, the microscopic picture of the recurrent tumor is identical with that of the 
original growth. Five-year “cures” of granulosa cell tumors do not by any means 
indicate a permanent cure. 

DE. HOWAED C. TAYLOE, JE., New York, N. Y.— Dr. Pemberton’s figure of 
32 per cent cure is not only very encouraging, but is actually one of the best ever 
reported on any considerable number of cases of ovarian cancer. On the other hand, 
I am more or less convinced that any such figure requires careful scrutiny. 

Ovarian carcinoma is such a miscellaneous group that it is probably incorrect 
to report on it as a whole. In this respect Dr. Pemberton has made a real con- 
tribution in separating the granulosa cell tumors from his series. There is, how- 
ever, another group of tumors where inclusion or exclusion will largely affect the 
end result figures. There are a large number of tumors on the histologic border- 
line between the benign papillary cystadenomas and the malignant cystadenocar- 
cinomas, and in our experience it is in this group that most cures of so-called 
cancer of the ovary are found. 

In spite of several opinions expressed today to the contrary, grading to the 
extent of recognizing this type of questionable malignancy is of vital importance 
in prognosis and statistics. You are familiar with the cystadenoma which produces 
implants that eventually disappear. This type is morphologically quite similar to 
the adenoma malignum of the endometrium which experience shows should be classed 
as cancer. A similar tumor in the ovary has, however, almost alwaj’S a benign course. 

It is of vital importance then in interpreting statistics on carcinoma of the 
ovary to know what histologic standards have been set by the writer. 

Our own experience at the Eoosevelt Hospital in New Y'ork illustrates this point. 
In 1929 we reported about 8 per cent of five-year cures. We went over the new 
material a year ago, accepting at first the pathologist’s routine diagnosis for classi- 
fication, and found that with the recent cases the five-year cure rate had risen 
to about 25 per cent. When we reviewed the sEdes, however, we discovered that 
about 7 out of 10 new five-year cures were tumors of a high degree of differentia- 
tion and of doubtful malignancy. With these subtracted we were back to the old 
figure. 

Until there can be some standardization of the histologic criteria of malignancy 
in the ovary, results obtained by different clinics or by rival methods of therapy 
cannot be satisfactorily compared. 

DE. WILLIAM P. HEALY, New York, N. Y.— Until comparatively recently the 
operator has seldom waited for the opinion of a pathologist on the gross specimen 
before deciding to limit the removal to the adnexa of one side. If the adnexa are 
involved on both sides, of course, we do not need to wait for that opinion but 
with one side apparently normal it is our custom to send the total specimen to the 
pathologist or have him present as consultant, so that we will know immediately 
what operative procedure is indicated. Often w^e have patients sent to us after 
a previous operation in which only one side has been removed, but within another 
year or so the other side has become involved. 

Eoentgen ray is the only form of therapy we can use, aside from surgerja 
Eadium is of little value unless used in a pack and that is not a very facile form of 
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lias been largely with autopsy material most of tlie deaths have been due to intes- 
tinal obstruction. Consequently, my orvn feeling at the moment is that unless the 
omentum is involved at the time of operation it is better left in situ. 

As to treatment, obviously surgery, immediate and as completely radical as is 
feasible, in every instance in which carcinoma of the ovary is diagnosed or suspected, 
is the primary indication. Thereafter the patient should receive the maximum of 
irradiation, which is even more important than the surgery. 

Our technique with the radium bomb consists in the administration of 40,000 
mg. hours to each of four pelvic fields, for a total of 160,000 mg.^ hours with 1 
mm. of platinum filtration at 10 cm. distance. X-ray therapy is carried out on the 
200 kv constant potential machine with Thoraeus filtration (equivalent to 2 mm. 
copper), 2,000 r. units being administered to four pelvic fields for a total of 8,000 
r. units, measured on the skin. 

In conclusion, I regret to announce that in the last five-year group we have only 
one authentic survival, both in our tumor clinic and in the private practices of the 
sixteen men in our department. 


DE. EMIL NOYAK, Baltimore, Md.— The particular value of Br. Pemberton’s 
study lies in the fact that he has eliminated from his group certain types which are 
of relatively low malignancy. These include particularly the rather frequent granu- 
losa cell carcinoma, the less frequent disgerminoma and the rare arrhenoblastoma. 
Any series which includes any considerable number of this group should show much 
better results than pertain to ovarian cancer in general. Dr. Pemberton has 
avoided this error. 

I was rather surprised that he classed only six of his 140 cases as solid car- 
cinoma, and I presume that this must be due to the fact that his rather large group 
of “semisolid” tumors must include any solid neoplasms wluch have undergone 
cystic degeneration, and become in that sense semisolid. Strictly speaking, however, 
tliey should be grouped as solid carcinomas, which in the figures of most labora- 
tories would be about two-thirds as common as the cystic variety of ovarian 
cancer. The whole question of ovarian tumor classification is still very confused, 
and it might be a fine thing for this Society to devote one of its sessions some 
time to a discussion of this subject, in an effort to arrive at some sort of satisfac- 
tory working classification. 

I was particularly interested in one of Br. Pemberton’s slides because it iUus- 
trates what I believe to he the usual channel of spread of ovarian cancer to the 
endometrium. This slide showed an intact endometrium, and immediately beneath 
it a carcinoma nest in a lymphatic. Such a small carcinoma area is likely to de- 
stroy and replace the overlying endometrium, so that it might give the impression 
that carcinoma particles have implanted themselves on the uterine mucosa. While 
this is a theoretical possibility, I believe that it is far less common than the 
lymphatic route of dissemination. 

With reference to the matter of histologic grading, it would seem to me to be 
e.vpected that this would be less valuable with the varied group of ovarian cancers 
than in the evaluation of tumors of one histogenic tj’pe. Ovarian cancer is of mul- 
tiple and in most cases unknown histogenesis, so that systems of grading might be 
expected to be of comparatively little value in the present state of our knowledge. 

Br. Pemberton's suggestion concerning removal of the omentum would seem a 
wise one when the omentum extends into the pelvis, or when it is adherent to the 
ovarian tumor. On the other hand, where the omentum is very short and in the 
upper abdomen, this procedure would not seem essential. 


, be. EICHAED W. TE LINBE, Baltimore, Md.— There is no field in gynecology 
m which tlie prognosis is more uncertain than in ovarian tumors. This is true both 
trom the clinical standpoint and from the standpoint of microscopic pathology, 
ien years ago I saw a woman with a massive recurrence of an ovarian neoplasm 
and It seemed that it would be but a short time before she died. She was given 
^ ^ ago clinically well ^vith complete ab- 

nnu ^ corresponded microscopically to Scliiller’s so- 

’"csonephroma. I wonder whether all of this special group of tumors which 
e now recognize as an entity will prove to be so radiosensitive. 



CANCER OF THE ^HJLVA^' 

An Analysis of 155 Cases (1911-1940) 

Fred J. Taussig, M.D., St. Louis, Mo. 

I N STUDYING the clinical aspects and methods of treatment of a 
disease that is as relatively infrequent as cancer of the AUilva, the 
observer whose experience is limited to less than twenty cases can 
hardly venture on an opinion. My first paper written in 1917 was 
based on only 15 cases. In the course of the succeeding .years from my 
service at the Barnard Free Skin and Cancer Hospital and in private 
practice that number has now increased to 155, a total which compares 
favorably with the reports from larger clinics in this country and 
abroad and justifies, I believe, some, rather definite conclusions as to 
etiology, incidence of gland metastasis, and the relative value of radio- 
logic and surgical methods of treatment. 

These cases may be divided into five-.vear periods as shown in Table I. 


Table I 


1911-1915 

8 

cases 

1916-1920 

19 

cases 

1921-1925 

26 

cases 

1926-1930 

31 

cases 

1931-1935 

27 

cases 

1936-1940 

44 

cases 


I have not included in this series of 155 cases, 3 cases of sarcoma of 
the vulva and one early case of melanoma situated in the pubic region. 
Three other cases of melanoma originating about the labia and urethral 
meatus have been included. Twelve eases of periurethral cancer were 
also classified as vulvar lesions since the exact point of origin of the 
neoplasm could' not always be determined, especially in the more ad- 
vanced eases. In one patient the small labial tumor proved to be an 
adenocarcinoma, probably of sweat gland origin. AYith the exception 
of three adenocarcinomas springing from Bartholin ’s gland, the remain- 
ing tumors were carcinomas of squamous cell type. The histologic pic- 
ture varied greatly. Elsewhere the histopathologic changes in these 
cases will be more fully discussed. Suffice it to say that the lesions 
varied in malignancy from small well-diifereiitiated papillary nodules in 
which a positive diagnosis could only be established after careful study, 
to tumors in which the loose-structured undifferentiated appearance of 
the tumor cells resembled the picture of a sarcoma. The former relatively 
benign lesions usually originated from the skin of the labia or prepuce; 
whereas the more malignant lesions usually arose from old syphilitic 
vestibular ulcers or from the glans of the clitoris. Cancer of Bartholin s 
gland occupied a more intermediate position. 

‘Read at the Sixty-Fifth Annual Meeting of Uie American Gynecological Society, 
The Seigniory Club, Que., June 17 to 19, 1940. 
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application. We feel that high voltage roentgen raj' is better because it can be 
spread over a larger area and more tissues can be included. X-ray therapy is 
usually a palliative rather than a curative measure. Yet if we believe from the 
physical examination of the patient that the lesion is carcinoma of the ovary, the 
patient is subjected first to preoperative roentgen irradiation rather than to opera- 
tion first followed by postoperative irradiation. The results are much better if the 
irradiation is used first in the majority of instances. 

DR. FEED L. ADAIR, Gliicago, 111. — Dr. Taylor has emphasized that we must 
be extremely careful in evaluating statistics on curability. There is great difficulty 
first in interpreting the histologic picture and deciding whether it is or is not 
malignant in certain of these cases. Second, because we are frequently dealing 
with a very large tumor from rvhieh a small area is selected for microscopic exam- 
ination, we may miss an area which is malignant. 

DR. PEMBERTON (closing).— Since the publication of the program, I have 
done much more w'ork on the paper. There are 149 instead of 122 eases and the 
five-year salvage is 32 per cent instead of 22 per cent. 

Grading depends largely on a personal equation. There is such a multiplicity 
of etiology in these tumors, as Dr. Novak says, and they vary so much in their 
histology that I do not believe you could have a real standard that w'ould work 
in several different clinics. 

It is also true that 69, or 47 per cent, of these patients died within tw'o years 
after the original operation. Hence I w'onder wdiether it is worth while to operate 
on patients rvho have general abdominal metastases? We have not tried preopera- 
tive x-ray treatment. 

As to the omentum, my idea was that it might have microscopic metastases 
in it. I agree also that most of these patients die of intestinal obstruction, and 
it is not so important whether you leave it in or remove it. It might be better to 
leave it in if it appears normal, but certainly if there is any suggestion of metastasis 
it would be better to remove it. 

As to irradiation, we start three weeks after the operation and do not irradiate 
patients in poor condition because the toxemia they get from it may tip the scales. 

As to the semisolid tumors, I call the adenomatous ones with solid masses in 
them semisolid, and the medullary ones are solid. Here again is a personal classi- 
fication which is difficult to define. 

These tumors are silent and sometimes do not cause sj'mptoms until they are 
quite far developed. In our series 36 per cent were incurable rvhen first seen. 
Preventive examinations are necessary in order to make early diagnoses, but in all 
of tlie preventive examinations I have done, I have found only one ovarian tumor 
and that rvas in a woman who came in a year after a negative, examination, and 
who liad at that time a benign serous cystadenoma. 

As regards grading, Dr. Taylor suggested that most of the survivors rvere prob- 
ably in Grade I. This proves to be true, for 26 (70 per cent) were graded at I 
10 (27 per cent) at II, and only one (3 per cent) at III. This last patient died in 
tlie sixth year after operation for cancer. Therefore the degree of malignancy plays 
a part in the prognosis; but here, as in cancer of the cervix, the gross extent of the 
disease is the usual determining factor. 
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Of special interest in the analysis of this group of eases is the rela- 
tively high incidence of double cancers. I have not included undei 
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Prom an anatomic viewpoint I have tried to separate the 155 eases 
according to site. Some writers had differentiated between labia minora 
and raajora, perineum, and clitoris. In Table II, I have preferred to in- 
clude under one head as epidermal, the entire vulvar skin including 
the prepuce. As stated in previous papers, many cases of typical prepu- 
tial cancers are called clitoris cancer. Almost always such tumors start 
from an area of preputial leueoplakia and not from the clitoris itself 
although the latter may be secondarily involved. True clitoris cancer 
is veiy rare. Besides the group of periurethral and Bartholin gland 
cancers, we have cases springing from the more delicate epithelium of 
the vestibule of the vagina. Table II show's this anatomic subdivision o.' 
eases ; 

Table II 


Epidermal 

104 cases 

Vestibular 

11 cases 

Periurethral 

12 cases 

Bartholin gland 

9 cases 

Glaus clitoris 

2 cases 

Unclassified (advanced cases) 

17 cases 


Coming now' to the important question of lymph gland metastasis in 
carcinoma of the vulva, we find that in 88 out of the 155 cases observed 
there was evidence of carcinoma either in the form of large hard fixed 
glands in the advanced inoperable eases or in microscopic evidence of 
such metastasis in those patients subjected to a partial or complete 
excision of the lymphatic chain. This would make 57 per cent of the 
total eases. With the certainty that a certain number of smaller metas- 
tases are doubtless overlooked w'hen serial sections of all glands are 
not made, it seems fair to reiterate a statement previously made that 
approximately tw'o-thirds of vulvar cancers are complicated by lymph 
gland metastasis. 

When w'e list only the cases subjected to lymph gland removal, we 
find the incidence of metastasis somew'hat low'er. In the group of one- 
sided incomplete or superficial gland operations, w'e note that in 18 out 
of 27 such instances (66.6 per cent), cancer w'as present microscopically. 
In the less advanced cases subjected to a complete Basset operation, 
cancer w'as found present in only 28 out of 68 cases, an incidence of 

41 per cent. Adding these tw'o groups of operative cases together we 
find ; 

Carcinoma present in glands 46 times 

Carcinoma absent in glands 49 times 

Percentage of cancer metastasis 48.4 


_ Extension of the disease to more distant lymphatics was relatively 
mirequent. However a considerable number of the terminal cases 
sbowcd involvement of the lungs, the abdominal organs and even in 
one case the brain. Unfortunately relatively few of the terminal cases 
led 111 hospitals wlierc an autopsy could be secured. Hence, the in- 
01 Illation on this point has but little value. 
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the appearance of the vulvar carcinoma. In each instance tlie possi- 
bility of interpreting these cancers as metastasis was carefully elim- 
inated. 

Cancer of the cervix, 3 cases (2 before, 1 after vulvar carcinoma) 

Cancer of the breast, 2 cases (1 before, 1 after vulvar carcinoma) 

Cancer of the liead and neck, 5 cases (3 before, 2 after vulvar carcinoma) 

In a recent communication read at the meeting of the American 
Society for Cancer Research, Shields Warren analyzed the cases of 
multiple malignancies from several Massachusetts institutions and found 
that in a series of 1,149 eases of cancer of the skin, there were *77 pa- 
tients, who at some time showed evidence of cancer in other organs of 
the body. This incidence of 6.7 per cent was over twice as high as the 
normal expectanej’-, 3.1 per cent, of such a combination of the two 
cancers. The occurrence of 10 such double cancers in 155 vulvar malig- 
nancies, or 6.4 per cent, in my series corresponds rather .closely to Dr. 
Warren’s figures. The development of a satisfactory statistical formula 
to express accurately the difference between the expected and actual 
incidence of multiple cancers in this vulvar group is difficult because 
of the small total number of eases involved. Clinical observations such 
as these, ho'wever, point to an important somatic factor in the causation 
of cancer. 

GENERAL STATISTICS 

Age. — The average age of tlie 155 women in this group was 58 years. This is 
slightly less than the 60.9 years recorded by Folsome in his recent report of 126 
cases from the University of I^Iichigan clinic. When we analyze this age incidence 
more closely, however, we find in our series that 88 patients were over 60 years 
of age and only 67 were under 00. Table III shows patients grouped by decades. 

Table III 


24-29 years 4 

30-39 years 17 

40-49 years 23 

50-59 years 23 

60-69 years 54 

70-79 years 31 

80-87 years 3 


The oldest patient was 87 years, the youngest 24 years. A highly malignant 
sarcoma of the vulva not included in this series was found in an infant five months 
old. 

The age incidence of the five-year survival cases was 55 years, indicating that 
the malignancy of the disease does not decrease with the age of the patient. All 
12 operative deaths in this series of 155 patients occurred in women over 60 years, 
with an average age of 68 years. 

Symptoms . — Pruritus was noted as the - outstanding sjTuptom which caused 
the patient to come for examination in 42 cases. In many other instances, it 
was also noted but in addition to this the occurrence of a lump or an ulcer or 
sore was the primary reason for the patient’s consultation. A blood}' discharge 
or burning on urination was occasionally stated as the outstanding symptom. 
Table IV shows the frequency of these symptoms. 

Bvration of Disease . — In no form of genital cancer do we find more evidence oi 
inexcusable delay in seeking medical advice than in cancer of the vulva. This dels} 
is only too often increased by failure in diagnosis or improper advice on the part o 


TAUSSIG 


■ OE VULVA 

was 









and £ are ev ,_. _ , ■ 

pSr;^eaTc''-='"°'"a of Ba r. . ^■ 

Of the uppe, j 


ssSilsSiig 

Oi after 


770 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


I am convinced tliat. avc liave been very remiss in our preventive meas- 
ures in the past. Tlie incidence of vulvar carcinoma might very pos- 
sibly be cut in half, if we would ado])t the following measures : 

1. A complete vulvectomy in cases of well-developed leueoplaldc vul- 
vitis, and rigid supervision, at least twice a year, in milder cases where 
the patient refuses operative treatment. 

2. Intensive antisyphilitie treatment in tertiary lesions of the vulva, 
especially in negroes. 

3. Removal of vulvar warts in women past the menopause. 

4. Close observation or excision of enlarged Bartholin glands in 
women over 40 years of age. 

5. Cautery excision or radiant treatment of urethral caruncles. 

Particularly in leucoplakie vulvitis would I stress the advantages 

of surgery over nerve resection or treatment -with ovarian hormones. 
The latter undeniably often decreases the pruritus, but the question 
whether the use of such carcinogenic substances may not at times pre- 
dispose to the development of a cancer might verj’' well be raised. 

In connection ■with the relationship of leucoplakie vulvitis and cancer, 
I would cite three interesting observations, one of which comes from the 
practice of Dr. W. P. McNalley, to -whom I am indebted for the privi- 
lege of using it. 

CASE REPORTS 

Case 1. — ^Mrs. Y. G. had had symptoms of vulvar itching with skin changes that 
had been treated by a dermatologist twelve years ago when she was 67 years old. 
Ten years later she was seen by a gj’necologist, the condition was diagnosed as 
leucoplakie vulvitis, but because of her age and a cardiorenal condition, anesthetic 
salves alone were prescribed for the relief of her pruritus. At this time the vulva 
showed the typical picture of a leucokraurosis without any ulcers or suspicious 
thickening anywhere. Fifteen months later, she noticed a small lump which slowly 
increased in size in the following nine months. "When I "was called in consultation 
by her physician. Dr. Leon Foster, she had an elevated plaquelike cancer 4 cm. 
in diameter in the right labial region ■with a parchmentlike leucoplakia of the en- 
tire vulva. Since she was then 79 years old and had a bad heart, a simple vulvec- 
tomy was done. Her immediate condition was good, but she suddenly died on the 
fourteenth postoperative day of coronary embolism. 

Case 2. — ^Mrs. M. S. ■^vas operated upon by me at the age of 60 years for a 
leucoplakie ■^mlvitis of long standing. A vulvectomy was done, but the pruritus 
returned one year later at a point just beyond the area of skin removed. Unfor- 
tunately the patient did not return for re-examination as she had been instructed. 
She was not seen from Sept. 30, 1930 until Nov. 25, 1936. By this time she liad 
developed an epithelioma 4 cm. in diameter in the right labial region with evidence 
of leucoplakie change about it and the perineal region. Tlie radical vulvectomy 
and double-sided Basset lymph gland removal was followed by a severe local infec- 
tion, aggravated by an acute cholecystitis, and death occurred fourteen days after 
operation. 

Case 3. — ^Mrs. El. M. (private patient of Dr. McNalley) consulted him in Jime, 
1935, for pruritus vulvae. On Oct. 29, 1935, a vulvectomy was done for a typical 
leucoplakie ■vulvitis. Microscopic examination at this time showed no evidence o 
cancer. In March, 1936, she was entirely -well. She did not return for further 
observation until July 25, 1938, when examination showed a tumor 6 cm. in diameter 
in the right labial region rising from a remaining island of leucoplakia. T le 
inguinal glands on the right side were enlarged and hard. A right-sided Basse 
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Table IV 


Lump in vulva 

4(3 

Pruritus 

42 

Sore on vulva 

26 

Burning on urination 

24 

Blood-tinged discharge 

22 

InsufScient data 

4 

Counted twice 

9 


the family doctor. It is to be hoped that cancer educational work may in the 
future be extended to include this form of malignant tumor. Here are the figures 
of tlie interval between onset of symptoms and competent medical advice. I have 
not included, as a part of this elapsed time, cases in which a leucoplakic vulvitis 
had existed for many years previous to the development of the cancer. 


Table V 


Less tlian three months 

7 

cases 

3-6 months 

48 

cases 

7-12 months 

24 

cases 

13-24 months 

34 

cases 

Over 2 years 

24 

cases 

InsufScient data 

18 

cases 


lYere it not for the fact that cancer of the vulva is of relatively slow growth as 
compared with cervix or vaginal cancers, few cases would be curable. 

I was amazed to find on analysis of these 155 cases how many patients had tried 
pastes or salves or had been given inadequate surgical or radiologic treatment 
before coming to us for advice. Thirty-one such instances were noted (20 per cent 
of the total). In 22 patients a local excision of the nodule had been made, three 
times in combination noth an inadequate radium or x-ray treatment. In i cases 
radium or x-ray urns alone applied. Twice the nodule was cauterized. In two 
other oases caustic pastes or salves were applied and one patient tied a string 
around the pedicled tumor. In spite of all this preliminary malpractice, it was 
surprising that we succeeded in obtaining 7 five-year survivals in this group. 

EUologio Factors . — In previous j-eports I have discussed more fully the etiologic 
factors that may possibly predispose to the development of cancer of the vulva. 
In many instances the extent of the disease makes it impossible to put our finger 
on the underlying factors of local irritation, but, all in all, the presence of a pre- 
ceding pathologic condition is very common as shown in Table VI. 

Table VI 


Leucoplakic vulvitis 

Syphilitic or postsyphilitie ulcei 

Senile warts 

Bartholin abscess 

Urethral caruncle 

Trauma 

No definite pathology 


72 

9 

C 

4 

O 

O 

3 

58 


Of undeniable importance is tbe occurrence of a leucoplakic vulvitis in almost 
oue-half of the cases. It was an underlying factor in 72 out of 104 cases of 
epwermal cancer. A pre-existing syphilis was noted in 9 out of 11 vestibular 
tamort infection was definitely noted in 4 out of 9 Bartholin gland 

PREVENTION 

regarding etiologic factors raises the issue- 
now often can we prevent tlie development of a cancer of the vulva? 
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the extent of the disease in tlie particular ease. Surgical measures were 
employed in all but 38 of the 155 eases. Eadium and x-ray were earlj^ 
employed in some cases but in recent years have been almost w'hoUy 
abandoned, owing to unsatisfactory results and painful sequelae. Table 
VIII show's the division of eases according to the therapeutic measures 
employed. 

A. B. 
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operation was done and radium applied locally. The inguinal glands showed ca.ncer. 
Tliere was rapid extension of the disease and the patient died three months later. 

Cases such as these teach the lesson, I think, that patients with leneo- 
plakic vulvitis, even if operated upon radically, should be kept under 
close observation throughout their life and warned to return on the 
slightest appearance of an ulcer or lump. The close etiologic relation- 
ship between this condition and cancer is certainly emphasized by such 
reports as these. 

Stage of the Disease . — The classification of eases according to the 
stage to which the cancer has progressed is of value in determining the 
indication for, and the results of, treatment. D. den Hoed puts cases 
that are recurrent after previous treatment in a special class, but in 
view of the reasonably favorable results obtained by him and by my- 
self in this group, I cannot see that it has any special value. The fol- 
lowing classification seems practical : 

Group I: Patients without palpable metastasis, tumor 1 to 3 cm. in diameter. 

Group 11: Patients without palpable metastasis, tumor 4 to 7 cm. in diameter. 

Group III: Patients wdth tumor over 7 cm. in diameter, or smaller tumors with 
evident but still movable metastasis. 

Group IV: Patients with extension to the vagina or subpubic space or with 
large fixed Ijmiph glands. 

Group F: Far-advanced cases with broken down lymph glands and cachexia. 

The determination of lymph gland metastasis is not easy of diagnosis 
before operation. In practically every case, a few enlarged lymph 
glands can be felt in the groin. Only when they are over 3 cm. in 
diameter and hard can we say with reasonable certainty that a metas- 
tasis is present. 

Analysis of the 155 eases in my series according to clinical groups is 
given in Table VII, together with a similar analysis made of the 128 
cases reported by Folsome from the University of Michigan clinic. 


Table 
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folsome 

OKOUP 

NUMBER 

PER CENT OP 
TOTAL 

GROUP 

NUMBER 

PER CENT OP 
TOTAL 

I 

28 

18 

nummiiig 

10 

8 

ii 

48 

31 


22 

17 

in 

43 

28 


40 

31 

IT' 

29 

18 i 


43 i 

34 


7 

5 i 


13 

10 

Total 

155 


■SBB 

128 



Prom these figures it Avould seem that Folsome ’s eases were some- 
what more advanced than mine, which may in part account for the 
lower survival rate in his series. 




sistmt rff f V-eatmcnt, but on tbe whole a fairly eon- 
sistent plan has been observed in the past two decades varied only by 
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Table vni 


Complete Basset operation with vulvectomy 68 

Incomplete or superficial gland removal with vulvectomy 27 

Vulvectomy 22 

Eadium or deep x-ray therapy 22 

Palliative measures 7 

Eefused treatment 9 


155 


rule 70 per cent of cancers of the vulva are surgically operable. If we 
consider only the epidermal eases this percentage would he considera1)ly 
higher. 

OPERATIVE MORTALITY 

The mortality varies primarily witli the age and physical condition of 
the patient rather than with the extent of the operation as seen in Table 
IX. 

Table IX 



CASES 

DEATHS 

PER CENT 

Complete Basset with vulvectomy 

68 



Incomplete gland removal with vulvectomy 

27 



Vulvectomy only 

22 




The higher mortality in vulvectomies was due primarily to the age 
incidence. The average age of the four ivomen who died after vulvec- 
tomy was 72 years. Even more striking are the figures in the eases 
where a complete Basset operation was done. Out of 45 Basset opera- 
tions in which the patient was under 65 years, there ivas only one death 
(2 per cent) ; whereas in the 23 Basset operations done on women over 
65 years, there were four deaths (18 per cent). This clearly shows that 
any surgical procedure, and especially the extensive Basset operation if 
done in such extremely old women, is bound to be attended by a high 
mortality. In the 5 operative deaths following the Basset operation, the 
cause was: pneumonia, 3 cases; pulmonary embolus, 1 case; septic 
infection with cholecystitis, 1 case. 

Basset Operations . — This radical, double-sided, lymph gland removal 
with vulvectomy was done in 19 out of the 28 Group I cases, in 31 of the 
48 Group II cases, in 17 out of the 43 Group III cases, and in one 
Group IV case. The reason for not doing more Basset operations in the 
Group I and II cases was partly because of the physical condition of the 
patients, and partly because for many years my service at the Barnard 
Free Skin and Cancer Hospital was shared by Dr. Gellhorn, who pre- 


Table X 



CASES 

CANCER 

IN GLANDS 

PERCENTAGE 

INVOLVEMENT 

Group I 

19 

4 

0.21 

Group II 

31 

13 

0.42 

Group III 

17 

10 

0.59 

Group IV 

1 

1 


Total 

68 

28 

0.41 
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Although 117 of the 155, or 75.5 per cent, were suh^eeted to surgical 
excision of the tumor with or without the tributary lymph gland chain, 
tins hardly represents a true picture of the operability, since m a cer- 
tain number of the vulvectomies, the procedure was definitely mere y 


A. 


B. 



C. D. 

Fig. 1- — A, Group IV vulvar carcinoma -with indurated adiierent gland in right 
in^lnal region ; B, Group IV labial cancer with extension to the perirectal and sub- 
I’bbic space ; C, Group IV cancer of the railva with extension up the vaginal canal : 
Group V cancer of tlie vulva with large necrotic adiierent iynipli gland metastasis. 


a palliative procedure. I am convinced, however, that many surgeons 
have in llie past considered eases inoperable that in our experience are 
not only tceliniealiy removable but even give a fair chance for a five- 
year survival. I Ihink it tlierefore no exaggeration to say that as a 
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tion of a finn compression bandage over the inguinal wound so as to eliminate as far 
as possible dead spaces witli the tendency to retained secretions. Only in rare in- 
stances have I been able to secure primary wound liealing. Varying changes of 
technique liave failed to prevent the frequent occurrence of necrosis in the wound 
edges associated with a moderate wound infection. Tliis has, I find, been the general 
experience of other operators and is doubtle.ss due largely to the poor vitality of 
tissues in this region in older individuals. 

In the technique of vulvectomy, I liave stressed a wide excision of the, vulva, 
including all the perineal skin in cases associated with leucoplakic vulvitis. At- 
tempting to close this large defect bj- skin flaps from the thighs has proved im- 
practical, owing to poor wound healing. Hence, I have usually left a considerable 
defect in the vulvar wound to be closed by granulation. The perineal defect can, 
however, be readily covered with a posterior vaginal flap. The vulvectomy is best 
done with the diathermj’^ knife and the wound edges subsequently trimmed off with 
the scalpel. In a few cases of urethral or subpubic involvement, radium has been 
placed in the open wound or urethra for a suitable dosage. The postoperative wound 
is exposed to light and kept as dry as possible to prevent maceration. 

One of the complications of tliis extensive procedure has been the length of time 
required for the operation. Local anesthesia, occasionally supplemented by small 
amounts of ether narcosis, has usually been employed to diminish operative shock. 
Some time has been saved in the inguinal dissections b.y dividing my assistants into 
two teams, one working on each side. In 37 instances tlie operations were done in 
one stage (usually earlj’ cases), and in 31 patients a two-stage operation was done. 
In not a single case did the operative death occur earlier than the sixth day after 
operation. 

In the after-care we would stress measures to secure proper drainage of the 
inguinal wounds, and the early establishment of a semi-Fowler position of the 
body to diminish the chances for pneumonia. "When sloughing has occurred, the 
wound edges should be trimmed; and after clean granulations have been formed, 
pinch grafts should be taken from the thighs to produce epithelialization of the 
wound defect. 

Five-Year Results . — To obtain a five-year survival in carcinoma is 
always a source of gratification. From tins viewpoint cancer of tlie 
vulva ranks next to cancer of tlie uterine body in tlie percentage of 
successful cases treated. Previous to 1935 there were 108 cases of vulvar 
cancer in my series. Seven of these refused treatment or went elsewhere. 
Of the 101 remaining cases, 32 survived a five-year period. Divided 
according to extent of the disease, these 32 cases were Group I, 9 out of 
13 cases (69 per cent); Group II, 14 out of 35 cases (40 per cent); 
Group III, 9 out of 25 cases (33 per cent) ; and none of 28 Group IV 
or Y cases. 

If we divide these five-year cases according to the method of treatment employed. 


we find definite evidence of the value of the radical lymph gland 

Table XI 

resection. 



NUMBER 

PERCENTAGE 


CASES 

SURWVAL 

SURVIVAL 

Basset and vulvectomy 

41 

24 


Superficial or incomplete gland 

21 

G 

2S.G 

removal and vulvectomy 




Vulvectomy only 

12 

1 

8.2 

Eadiation treatment 

21 

1 

4.S 

Palliative measures (no excision 

G 

0 

0.0 

or radiation) 




Total 

101 

32 

32.0 
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ferred to do a superficial or one-sided gland removal in cases of vulvar 
carcinoma. Lympli gland metastasis in relation to tlie various groups m 
Basset operations was as shown in Tabic X. 

Points in Technique . — Orighuilly I followad closely the inethocl cleseribed by 
Basset including a single incision from one iliac spine to the other and including the 
entire Tulval mass. Also I routinely cut both Poupart’s ligaments to gain access to 
the area in the femoral ring. In the course of the past twenty years, I found that 
the complications of wound healing with wide separation of the wound edges made 
it desirable to make three incisions, one over each groin and one over the vulva, 
retaining a bridge of normal skin between them to prevent too wide a gaping of the 
postoperative wound. Eetention of this bridge of skin did not lead to recurrence at 
this point. I also found that in all but a very few cases all lymphatic glands could 
be cleanly excised without actually cutting Poupart’s ligament, hence this was 
omitted, as adding to the risk of hernia. Another important change was the angle 



Pig. 5. — ^Right-angled fascial incision over the inguinal canal in Basset operation. 
A, External inguinal ring ; B, superficial inguinal lymph gland mass dissected free : 
C, obturator internus muscle; JD, Poupart’s ligament. 

of the inguinal incision. Instead of having it run almost parallel to Poupart ’s liga- 
ment, it is now being made at an angle of 60 degrees to this ligament, thereby aid- 
ing to preserve the nutrition of the edges of the inguinal wound. The incision 
goes as far as the lowest point of Scarpa’s triangle, permitting the more complete 
removal of fat and lymph glands surrounding the deep saphenous vein, I have also 
extended the deep exploration of the obturator region, from which one or two good- 
sized glands are invariably excised. The additional removal of the hypogastric 
gland, as suggested by E. Kelirer, requires a far more extensive primary incision, 
and, considering the resulting higher postoperative mortality and the very rare 
involvement of this gland, does not seem justified. 

Another change in technique which I have adopted is the right-angled cut through 
the transversalis fascia. This cut follows the course of the inguinal canal from the 
external inguinal ring to a point over the internal ring and then proceeds from there 
at right angles to Poupart ^s ligament. By turning down this fascial flap, access 
to the external iliac glands is more readily obtained. 

The inguinal wounds are always drained, usually through a separate slab incision 
at the lowest point of drainage in Scarpa’s triangle. Of importance is the applica- 
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CONCLUSIONS 

1. Early recognition and pi’ompt adequate treatment are extremely 
rare in cancer of the vulva. In .spite of this the disease, because of its 
relatively slow growth, offers a reasonably good prognosis. 

2. Prevention of carcinoma of the vulva by early excision of the 
leucoplakie vulva should materially lower the incidence of the disease. 

3. Radiologic treatment of the disease gives disappointing results, 
and is usually attended b.y painful burns. 

4. The complete modified Basset operation gives splendid results in 
patients with operable lesions (Clinical Groups I-III) who are under 
65 years of age. In older patients only those in better than average 
physical condition with relativeh'^ earty lesions should be subjected to 
this procedure. 

5. Approximately two-thirds of the cases of cancer of the vulva are 
still operable at the first examination. In those in whom a Basset opera- 
tion is done we can expect a five-year survival in about three out of 
five (58.5 per cent), even though two out of five (41 per cent) already 
show evidence of lymph gland metastasis. 

3720 Washington Boulevard 


DISCUSSION 

DE. JOHN E, FEASEE, Montreal, Canada. — It is encouraging for me to know 
that this disease which we have always regarded as being most unsatisfactory from 
a therapeutic point of view, will under certain circumstances yield such excellent 
results after five years. It is true that the bulk of these cancers are skin cancers. 
The unsatisfactory ones, of course, are tlie vestibular lesions, the periurethral 
lesions, and the more rare Bartholin gland lesions. 

Seventy per cent of these patients Dr. Taussig lias been able to treat in a surgical 
manner. There remain 30 per cent who are beyond the scope of surgery. That is 
the first discouraging fact. The second is that these lesions occur in women even 
in the later decades where other disabEng conditions make them uncertain surgical 
risks. 

Dr. Taussig brought out some very important points. First, leucoplakia is found 
in a large percentage of these -women and is a disease which can be cured surgically. 
Second in cancer of the vulva there is a high incidence of metastases which are not 
clinically discernible. The latter is an important point in determining our procedure 
in the treatment of these lesions. 

In our small group we have had since 1926 just 30 cases. Tw'enty-one of these 
are suitable for discussion from the standpoint of a five-year cure. Of these 21 
cases, we saved 5, one being cured by radium, 2 by the use of electric cautery and 
surgery, and 2 by surgery alone. This simply shows that the best treatment so far 
as we have found is excision of the local lesion and a widespread removal of the 
gland-bearing tissue when the condition of the patient will stand it. 

DE. EAED M. WILSON, Eochester, N. Y. — I -would like to present two rather 
interesting examples of rare vulval tumors -\vhicli have been under my observation 
and which are of the melanotic type. The first case was in a far-advanced stage and 
the patient was dead two months after she came under observation. 

The second patient, on the other hand, had had a melanotic tumor present two 
months before observation. She was 62 years of age and she was a diabetic and also 
an arteriosclerotic, therefore a rather poor surgical risk. We did a vulvectomy first 
and later, a resection of the glands on both sides. Seven years after operation she 
was in excellent condition. My experience with melanotic tumors is Emited to those 
two cases. Call it a 50 per cent survival if you will. 
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A review of the literature confirms the statements made in previous papers that 
treatment by radiologic methods is very unsatisfactory. Stoeckel s compilation gives 
12 per cent of five-year cures with radiation alone. Groeger, Keiprich, Euppert, 
Stoeckel, and Kehrer give percentages of five-year cures by tlie use of radical lympli 
gland excisions with vulvectomy ranging between 36 and 47 per cent. Where only the 
superficial glands are removed, a compilation from several sources made bj' me total- 
ing 149 cases showed a 16 per cent five-year survival. 

A good illustration of the relative value of radium and surgery in cancer of the 
vulva was the case of a woman who had an early Group I lesion of the right labia 
on a leucoplakic basis. She was treated with radium and x-ray by one of the leading 
radiologists of this countiy. The tumor completely disappeared, only to re-appear 
at the original site eiglit months later. For seven months it continued to grow 
slowly. Then she came to me and I did a complete vulvectomy. Her age (71 years) 
and blood pressure contraindicated lymph gland excision. This operation was done 
two and one-half years ago and at the present time there is no evidence of recurrence. 

A further analysis of the five-year survivals following the complete Basset opera- 
tion reveals some interesting facts. If we divide the cases according to clinical 
groups, we find that all of the Group I patients remained free of recurrence. 


Table XII 



CASES 

CLINICALLY 

WELL 

PERCENTAGE 

SURVIVAL 

Group I 

10 

10 

100 

Group n 

20 

9 

45 

Group III 

10 

5 

50 

Group IV 

1 

0 

0 


It would seem as far as these relatively small figures can be used, that the 
presence of cancer metastasis was of less significance than the extent of the primary 
lesion. Data on this point were as shown in Table XIII. 


Table XIII 



NO. OF CASES 

FIVE-YEAK 

PERCENTAGE 



SURVIVALS 

SURVIVALS 

Gland metastasis present 

19 

10 

52.6 

Gland metastasis absent 

22 

14 

63.6 


Ten-Year Survivals . — With a disease such as carcinoma of the vulva, in which 
the age incidence is around sixty years, the average expectancy of life would be not 
over ten years more. Consequently it is not surprising that a considerable number 
of these women, although cured of their cancer, died of other conditions (pneumonia 
heart disease, nephritis) before the ten-year period had been passed. For this reason 
a calculation of ten-year survivals has less importance than in cancer of the cervix 
or ovary. Out of 74 treated patients seen over ten years ago, 12 survived a ten-year 
period (16 per cent). Two of these patients had only a superficial gland dissection 
with a ten-j^ear survival of 12 per cent in the 17 cases in this group. Out of 24 
patients subjected to a complete Basset operation over ten years ago 16 survived 
the five-year period and ten survived the ten-year period (41 per cent). Of the six 
who died in this second five-year interval, four had recurrences of the vulvar lesion 
one died of a new cancer originating in the breast and one died of an acute in- 
tiuenzal pneumonia. Of tbe 10 patients wlio survived the ten-year period, we find 
only 6 still living today. The four deatlis in this group were due to: (1) late local 
i^ecurrence of the disease; (2) a new cancer of the cervix appearing fourteen years 
alter cure of the vulvar lesion; (3) apoplexy in a woman 87 years of age- (41 
senility in a woman 85 years of age. The two patients who have survived for the 
ongest period of time were operated upon 16 and 17 years ago, respectively. 


CARCINOMA OF THE CERVIX AFTER SUPRAVAGINAL 

HYSTERECTOMY- 

Charles A. Bepiney, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, University of Pennsylvania, 
and Gynecologic Service, Fadiologic Department, Philadelphia General Dospital) 

T he material for this study was obtained from the records of sixty- 
seven patients in whom carcinoma of the cervix was recognized at 
some time after supravaginal hj’sterectomy had been performed for 
various indications. Forty -three of these cases, all white women, were 
observed on the Gynecologic Service of tbe University Hospital. The 
remaining twenty-four patients, fifteen of tliem white and nine colored, 
were treated in the Radiologic Department of tlie Philadelphia General 
Hospital. 

From 1913 to 1939 inclusive, 910 patients with carcinoma of the cervix 
were admitted to the Gynecologic Service of the University Hospital. 
In this case series, the cancer was recognized some time after supra- 
vaginal hysterectomy had been performed in 43 patients, an incidence 
of 4.7 per cent. In the second series, which comprised the 1,117 patients 
who had been admitted to Philadelphia General Hospital since the 
establishment of its Radiologic Department, in 1922, supravaginal 
hysterectomy had been carried out prior to the diagnosis of cancer in 
24 eases, an incidence of 2.15 per cent. 

Age. — The youngest of these patients was thirty-two years of age, and seventy-six 
was the age of the oldest in the series (Table I). The age distribution of the en- 
tire group varies little from tliat observe.'! in patients with “cervix” cancer when the 
fundus of the uterus is present. 

Previous Operation. — The most frequent indication for hysterectomy was fibro- 
myoma uteri (Table II). Pelvic inflammatory disease was the indication second in 
order of frequency. Both of the patients who had been hysterectomized for car- 
cinoma of the fundus had epidermoid carcinomas of the retained cervices. Three 
instances of hysterectomy for carcinoma of the fundus, followed by adenocarcinoma 
of the stump, were not included in this study. 

Initial Symptom. — The initial symptom inost commonly elicited was bleeding 
(Table III). This was reported by 51 of our patients, or 76 per cent. Barei 
first symptoms were loss of weight, irritating discharge, and pain. The single 
instance in which no initial symptom was reported was a case discovered at the 
time of the hysterectomy, bj" biopsy of a clinically undiagnosable lesion of the 
cervix. Prompt radiologic treatment was given and this patient is still living and 
well after more than five years. 

Degree of Involvement. — To avoid minute subdivisions, lesions corresponding to 
Stages I and II, Schmitz’s classification, were grouped together (Table IV)- There 
was little difference in the end results obtained in Stages I, II, and III. This maj 
have been due to the small number of cases studied, but wo are of the opinion that i 
indicates greater difficulty in grading carcinoma of the cervix after the fundus las 
been removed than wlien no uterine trauma has preceded. No patients whose ( is 
ease was in the fourth stage survived five years. 

•Read at the Sixty-Fifth Annual Meeting of the American Gynecological Society, 
Seigniory Club, June 17 to 19, 1940. 
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DE. BENJAMIN P. WATSON, New York, N.Y. — It lias been my experience 
that one of the early symptoms of cancer of the vulva is pain in the ulcerated lesion, 
and also tenderness in handling that lesion. It has in fact been my teaching to the 
students that whenever they find any ulcerative condition of the vulva which is pain- 
ful or tender, they should immediately suspect carcinoma. 

DE. TAUSSIG (closing). — Bartholin gland tumors, in my experience, are almost 
as favorable as the epidermal type. We have 3 patients who have passed the five- 
year period in our series. 

As to the operative deaths, the immediate shock from the extent of the operation 
has not been a factor in our primary mortality. None of the five patients that died 
as a result of the Basset operation died earlier than the sixth day. Of course, there 
was toxic absorption and occasional infection due to the size of the wound, but the 
immediate operative mortality was nil. 

I do not think that it is quite correct to say that vulvar cancer is comparable to 
cervix cancer in regard to its five-year cure rate. Thirty-two per cent in our total 
series is not a fair basis for comparison, since many of these cases in the earlier 
years were insufficiently treated. The important thing is that in the Basset type 
of operative treatment, which is utilizable in 70 per cent of all cases, we can cure 
approximately three-fifths of the cases, wliich is certainly far better than we can 
expect in cervix cancer. 

Three patients with melanoma were included in this series and they’- all died. 
I have one patient with melanoma of the mons veneris w’ho remained well for seven 
years. 

As to the symptom of pain in the vulva, I should have included that under the 
heading of ulcer as a symptom. All ulcers about the extenial genitals are painful, 
and perhaps soreness of the vulvar region might have been a better term to apply 
than ulceration. 

As to the use of x-ray, we have found no advantage in that procedure and would 
rather discount the employment of such measures in addition to surgery, in view 
of our excellent results without x-ray. 
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Table V. Histologic Diagnoses 


TYPE 

NO. CASES 

SALVAGED 

NO. PATIENTS 

DEAD 

NO. PATIENTS 
LIVING* 


TOTAL 

tJquamous cell carcinoma 

1.3 

23 

7 

43 

Adenocarcinoma 

1 

S 

2 

11 

Not recorded 

0 

1.3 

0 

13 

Total 

14 

44 

9 

G7 


Cases without histologic diagnoses are all dead. 


*Alive, less than five years after treatment. 


Table VI. Treatment and Kesults (University Hospital) 


NO. CASES 

TREATMENT 

5 -year 

SALVAGE 

2 

GUU mg. lir. or less 

0 

7 

1,000-2,000 mg. hr. 

2 

21 

2,400-3,600 mg. hr. 

5 

G 

Over 4,000 mg. hr. 

3 

2 ' 

1 Series (high voltage therapy) 

0 

1 

Untreated 

0 

4 

Alive, less than 5 yr. 


4.3 

Totals 

10 


Best results were secured ndth moderately high dosages. 


Table VII. Treatment and Besults (Philadelphia General Hospital) 


NO. OF CASES 

TREATMENT 


2 

Less than 1,000 me. hr. 

0 

4 

3,500 me. hr. 

2 Series 11. AL T. 

0 

8 

5,000 me. hr. 

2 Series H. V. T. 

4 

2 

3 Series H. Y. T. 

0 

3 

Untreated 

0 

5 

Alive, less than 5 years 


24 

Totals j 

4 


Best results were secured with moderately high, dosages. 


kv.) roentgen therapy, and others had external irradiation without radium therapy- 
The latter were, as a rule, the more advanced cases. In recent years, vaginal applica- 
tions of radium or radon were given at a distance of 1 cm. with filters equivalent to 2 
mm. platinum. The best results were secured in those cases whose radium dosage was 
from 2,400 mg. hr. to 5,000 mg. hr. 

Von Graefi suggested that carcinoma of the cervix discovered within one year 
after subtotal hysterectomy should be regarded as having been present at the time 
of the operation. Nuttall and Toddz proposed a two-year criterion. Considerable 
evidence has been presented^. 4 that the life history of ‘ ‘ cervix ’ ’ cancer may span 
a period of eight or more j^ears, and we believe that the three-year interval sug- 
gested by Healy and Arnesons is a fair index of the development of the tumor 
after the hysterectomy. On this basis (Table VIII), it is probable that 29 (43 
per cent) of our patients treated more than five years ago, had carcinomas of the 
cervix when the supravaginal hysterectomies were performed. In two of this group, 
biopsies from suspicious cervices, secured at the time of the hysterectomies, enableu 
early diagnoses and treatment. These are the only cases discovered less than three 
years after the hysterectomy who survived for five years. If none but the patients 
diagnosed three or more years after hysterectomy were considered, the five-year 
salvage would be 41.4 per cent. 
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AGE 

30-39 yeiirs ~~ 

40-49 years 
50-59 years 
60-69 years 

Over 70 years 

Total 

45 per cent in fifth decade. 74 per cent in fifth and 


NO. OF CASES 

To 

30 

20 

6 

1 

67 

sixth decades. 


Table II. Indication for Hysterectomy 


mSF.ASB 

NO. OP CASES 

Fibromvoma uteri 

39 

Pelvic inflammatory disease 

11 

Myoma and pelvic inflammatory disease 

3 

Carcinoma of the fundus 


Benign hemorrhage 

1 

Not stated 

n 

Total 

67 


Two patients hysterectomized for carcinoma of fundus later had epidermoid car- 


cinoma of cervix. 


Table III. Initial Symptom Eeported 


SYMPTOM 

NO. OP CASES 

Bleeding 

51 

Loss of weight 

4 

Irritating discharge 

3 

Pain 

3 

No clear record 

5 

No symptom 

1 

Total 

67 


Case without sjunptoras was discovered unexpectedly by routine biopsy. 


Table IV. Degree of Involvement and Salvage 


STAGE 

NO. CASES 

SALVAGED 

NO. PATIENTS 
DEAD 

NO. PATIENTS 
! LIVING* 

TOTAL 

1 and H 

4 

3 

4 

11 

III 

10 

13 

3 

26 

rv 

0 

28 

2 

30 

Total 

14 

44 

9 

67 


Results in Stages I, II, and III were similar. 


’Alive, less than five years after treatment. 


Pathologic Diagnosis. — Squamous cell carcinoma was the type of tumor found 
m 78.5 per cent of the cases, in which histologic examinations of the tumors wmre 
made (Table V). Thirteen patients for whom no pathologic .diagnoses were re- 
corded were included in the series. None of these lived five years after treatment 
and the progressive course of their disease attested the accuracy of the clinical 
lagnoses. The salvage of the patients with squamous cell carcinoma rvas three 
times that of those who had adenocarcinoma of the stump. 

Treatmmt.—Thvee of the women in this series were unsuitable for any treatment 
ecause of the widespread invasion of the cancer and their poor physical condition. 

radiologically (Tables VI and VH). Most of them 
SoL radium, or its emanations, into the canal or across the split stump 

e ot these were also given external irradiation by means of high voltage (200 
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Table XT. Coxipakative Salvage 



cases in 

SERIES 

SALVAGE 

CARCINOJIA 

CERVIX 

SALVAGE “STUMP 
CARCINOMA” 

Univ. Hospital 


18%-^ 

26% 

Phila. General Hospital 


5.8% 

21% 


Treatment of carcinoma of the cervix after suj)ravaginal livsterectomy was es- 
sentially the same as for general carcinoma of the cervix in each hospital. 


'Computed to 1931 inclusive. 
t248 patients wei-e not treated. 


RESULTS 

In Table XI one sees that the results secured by treatment of carcinoma of the 
stump in each hospital series were better than those following identical treatment, 
in the same hospital, of carcinoma of the cervix, regardless of whether or not the 
fundus was present. If only the cases discovered three or more years after sub- 
total hysterectomy were considered, the salvage would amount to 41.4 per cent. 
Furthermore, the salvage was 40 per cent in the group who received treatment 
within six montlis of the appearance of the first S 3 ’mptom. The veiy low salvage 
rate in the Philadelphia General Hospital series is attributable at least in part, to 
the advanced stage of the disease when most of the patients were admitted for 
treatment. Two hundred and fortj'-eight of the 1,117 patients seen in that hospital 
were unsuitable for any sort of treatment at the time of admission. 

Post-mortem examinations were performed on 3 of the 10 patients who died in 
the Philadelphia General Hospital series. In one there were metastases to the 
liver and lungs. A second had metastatic nodules in the lung, and in the third, 
there was no evidence of extension of the disease beyond the pelvis. 


Table XII. Collected Statistics 



NO. CA. 

CERVIX 

SALVAGE 

CARCINOMA 

CERVIX 

PER CENT 

INCIDENCE 
‘ ‘ STUMP 
CARCINOMA” 
PER CENT 

SALVAGE 
‘ ‘ STUMP 
CARCINOMA ’ ’ 
PER CENT 

Mbird and Sacketts 

752 

28.5 

7.4 

44.2 

ScheffeyS 

273 

20.5 

1 3.66 

42.S 

University and Phila- 

1,764 

10.4 

3.9 


delphia General 





Healy and Arnesons 


24.0 

2.0 


Von Graefi 

4,269 


4.1 


Meigsio 

1,218 


4.7 

j 

Smith and Bartlettn 

673 


4.0 



In four clinics the five j-ear salvage is twice as great in the ‘ ‘ Stump ’ ’ Carcinomas 
as in Carcinoma of the Cervix in general. 


'Pertains only to 331 patients treated by irradiation. 

Collected statistics are shown in Table XII. In the combined cases of IVaid 
and Sackett,* Scheffej',^ and in this series, the salvage among the stump cancers 
was approximate!}' twice that achieved with general carcinoma of the cervix in the 
same clinics. Healy and Arneson attribute their lower salvage rate to^ inadequate 
irradiation. They observe, however, that results were as good in patients whose 
lesions were advanced as with tumors of the same stage when the uterus was presen . 
Their dosage for stump cancers was considerabl}' lower than that used in t le 
first four clinics in the table. 


DISCUSSION 

Distinctions are invariably made between the behavior of carcinoma 
of the cervix when the fundus is present and the same disease when 
the body of the uterus has been removed. “Stump cancer” is allege 
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Table vm. Elapsed Time Between Hysterectojiy and Eecognition 


years 

NO. cases 
salvaged 

NO. PATIENTS 

DEAD 

NO. PATIENTS 
LIVING* 

TOTAL 

Less than 3 I 

21 

27 

O 

O 

32 

3-10 ! 

5 j 

5 

3 

13 

10 pins 

7 ! 

12 

3 

22 

Total 

14 

44 

9 

67 


Poor salvage under three years. Pair salvage over ten years. Best salvage three 
to ten years. 


*AIive, less than five years after treatment. 
tDiagnosed by biopsj’- at time of hysterectomy. 

In only 22 patients (33 per cent) was the disease recognized within six months 
of the appearance of the first symptom (Table IX). Eight of these (40 per cent) 
survived for five or more years, whereas the salvage among those treated one year 
or more after the first symptom was only 4.5 per cent. 


Table IX. Bukation op Symptoms Before Recognition 


TIME 

no. CASES 
SALVAGED 

no. PATIENTS 
DEAD 

no. PATIENTS i 
LIVING* 

total 

Less than 6 months 

S 

12 

2 

22 

6-12 months 

4 

6 

2 

12 

1 year or more 

1 

21 

5 

27 

Not stated 

1 

5 

0 

6 

Total 

14 

44 

9 

67 


Best results secured when treatment was given early. 


♦Living, less than five years after treatment. 


It has been pointed outo> ^ that vesicovaginal fistulas are more common com- 
plications of car'cinoma of the cervix when the fundus of the uterus has been re- 
moved. Their relatively frequent occurrence under these circumstances has been 
attributed to the destructive effects of the radium radiations to the bladder, mobi- 
lized into closer relationship with the stump of the cervix during hysterectomy. 
There were nine vesicovaginal fistulas in our combined series, an incidence of 13 
per cent. In the group of cases from Philadelphia General Hospital, there were 
6 vesicovaginal fistulas; an incidence of 25 per cent. Two of these patients also 
had rectovaginal fistulas. There were no fistulas in any of the patients who sur- 
vived the five-year limit. Two of the 9 fistulas occurred in women who received 
no treatment at all. One of the patients was given only high voltage roentgen 
therapy. It would seem highly probable, therefore, that, as in carcinoma of the 
cervix in general, fistulas are due to the invasion of the cancer in cervical carcinoma 
after supravaginal hysterectomy rather than to the effects of the treatment. Table 
X shows the fistulas discovered among 1,117 carcinoma of the cervix patients from 


Table X. Pistxjlas Occurring in 1,117 Cases op Carcinoma of the Cervix In- 
cluding Stump Carcinomas. Greatest Incidence Was in Latter Group." ’un- 
treated Cases Ranked Second. (Philadelphia General Hospital) 


fistulas 

NO. 

TREATED 

NO. 

UNTREATED 

NO. “STUMP 
CARCINOMAS ’ ’ 

.. 

869 

248 

24 

vesicovaginal 

Rectovaginal 

Vesicovaginal and Recto- 
vaginal ' 

TtSHT ~ 1 

34 

39 

13 

86 (10%) 

49 

0 

16 

65 (26%)! 

4 

2 

2 

8 (33%) 


the same cUnic. 
"stump” cases as 


Kstulas occurred three times as often in the untreated and 
in the large group of treated patients with the fundus present. 
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Our findings are. in accord with the opinion of Phaneuf that vesico- 
vaginal fistulas are more frequently seen in carcinoma of the cervix 
when the fundus of the uterus has been removed than when it is re- 
tained. We submit, however, that this should not be attributed entirely 
to the effects of radiation but must in many instances be blamed on 
persistent invasion of the vesicovaginal septum by the carcinoma, in 
spite of the treatment administered. 

SUIMMARY 

1. Carcinoma of the cervix after supravaginal hysterectomy behaves 
similarly to the same disease when the fundus is retained. 

2. Its response to treatment is no Avorse tlian that of “cervix” cancer 
in general, and in some clinics is better. 

3. Approximately 40 per cent of “stump” cancers recognized three 
jmars after subtotal hysterectomy, or Avitliin six months of the appear- 
ance of the first symptoms, Avere liAung and Avell fiAm years after treat- 
ment. 

4. Subtotal hysterectomy appears to improve the chance of cure if 
performed before carcinoma of the cervix has been acquired. 

5. The probable development of Amsicovaginal fistulas is greater than 
Avhen the fundus is present. Fistulas are more often due to the disease 
than the result of treatment. 

6. Lletieulous examination of the cervix should be made a part of 
every gynecologic examination. Areas Avhich are abnormal should be 
removed for histologic study. These principles are no less important 
Avhen removal of the fundus is contemplated. 

7. Complete hysterectomy is an excellent manner of dealing with 
disease of the cervix Avhen the fundus is to be removed. HoAvever, in 
the hands of those Avhose experience is limited, supraArnginal hysterec- 
tomy, combined Avith trachelectomy, is satisfactory and less hazardous. 
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DISCUSSION 

DE LOUIS E. PHANEUF, Boston, Mass. — I liave recently investigated 15,000 
personal case histories and found stump carcinoma eight times, or once in 1,8/5 
cases. In all instances, the sui^ravaginal hysterectomy had been performed by other 
surgeons. 

Eight patients were treated with radium, the largest dose being 6,100 mg. hr., 
and the smallest 2,400 mg. hr. In addition, 7 of the patients had high voltage x-ray 
therapy. 
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to be more refractory to treatment.®- This has been attributed to 
difReulty in making proper application of radium in sufficient dosage 
when the uterine canal has been sliortened by hysterectomy. Inter- 
ference with circulation to the cervix due to contraction of scar tissue 
in the parametria, following the trauma of supravaginal hysterectomy, 
has been said to diminish the chance for curing the tumor of the stump. 

In the course of our routine follow-up observations at the University 
and Philadelphia General Hospitals, ive secured the impression that 
carcinoma of the cervix varied little in its characteristics whether or not 
the fundus was present when the disease was discovered. The data pre- 
sented above show nothing peculiar about “stump” carcinoma with 
regard to age, initial symptoms, or histologic characteristics, as com- 
pared with carcinoma of cervices from which the fundus has not been 
removed. 

Our results as w-ell as those from several other clinics indicate that 
the disease is just as amenalile to treatment as when the fundus is pres- 
ent. In some instances, the results are distinctly better in “stump” 
carcinoma. It would seem logical to expect that after subtotal hysterec- 
tomy contractures of fibrous tissue in the parametrial regions might 
tend to keep the disease localized to the cervix for a relatively longer 
period of time. By compressing the blood vessels and lymphatics in 
these areas, the diminished circulation to the tumor might result in 
slower growth, and interference with lymphatic drainage should retard 
permeations. Castration, a procedure often performed with hysterec- 
tomy, has been recommended as a factor retarding the groAvth of car- 
cinoma in other situations. There is no evidence to the contrary as far 
as carcinoma of the cervix is concerned. It is usually observed, further- 


more, that carcinoma of the cervix is more rapidly invasive in patients 
of the younger age groups. The senilizing etfects of castration should, 
therefore, be a favorable influence upon the course of the disease. 

Before high voltage roentgen irradiations were available, it required 
considerable ingenuity to subject the carcinoma, situated in a short 
stump of the cervix, to cross-fire from the positions necessary to attain 
adequate dosage. This difficulty was overcome in many of tlie cases 


in our series by splitting the cervix transversely with a cautery to a 
depth equal to about one-half of the length of the stump. The radium 
tube Avas then placed crosswise Avithin tlie lips of the split cervix. By 
augmenting the radium application Avith external irradiations, most of 
these tumors can be safely and adequately irradiated. Per-vaginal high 
voltage x-ray therapy Avas employed in one of our recent cases, as avcII 
as for more than 50 patients Avith ordinary cervical cancer. This form 
of irradiation seems peculiarly adapted for safe and thorougli irradiation 
of cancerous cervices after the fundus has been removed. 

^ Prom the results secured in those “stump” cancers recognized three 
years after subtotal hysterectomy, it is perhaps fair to infer that the 
cervical carcinoma patient had a better chance of cure if the uterus 
lacl bemi removed before tlie cancer Avas acquired. The disastrous out- 
v!., carcinoma was discovered less than three 

the fumW hysterectomy would indicate that removal of 

^10 be fit ’ been established in the cervix is of 
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I feel very definitely that the complete operation, a panhysterectoiny, is to be 
preferred whenever it is possible to do it without additional danger to the patient. 

DE. WILLIAM C. DANFOETII, Evansfon, 111. — It seems to me tliat there is 
a very strong argument for a wider use of the total operation which after all is 
the most effective type of prophylaxi.s against cervical cancer. Possibly the recom- 
mendation of this generally may not be wise, but in the hands of competent opera- 
tors, I venture to sa_y that the difference in mortality is nil. 

In my own group within the past five or six years, there have been about 500 
cases in which total abdominal hysterectomy has been carried out, either vagiiially 
or abdominally, and we have not had any difference in mortality at all. 

DE. FEANK A. PEMBERTON, Boston, Mass. — Our results at the Free Hospital 
for Women are about the same as Dr. Behney’s. We have had 40 stump carcinomas 
in 780 cases of cancer of the cervix, a G per cent incidence. It is also of note 
that 10 (25 per cent) of our group occurred in nulliparas. Hence the fact that a 
woman has not borne children is not an indication for leaving the cervix in when 
deciding on whether or not to do a complete or supravaginal hysterectomy. The 
condition of the cervix is what counts. 

The five-year salvage in this group was IG patients, 40 per cent, about the same 
as Dr. Beliney and Dr. Ward reported. Our scries of cancers of the cervical stump 
extends over the period from 1909 to 19.1.3. We treated 274 cases of cancer of the 
cervix between 1929 and 1933, inclusive, and have a five-year salvage of 38 per cent, 
about the same as for the salvage of stump cancer over the whole preriod. 

DE. LEWIS C. SCHEFFEY, Philadelphia, Pa.— Four years ago, at the Kansas 
City meeting of the A. ]\I. A., I piresented a similar study, a part of which I have 
brought up to date for this meeting, and offer as a contribution to this problem. 

Table I shows the incidence of carcinoma of the cervical stump as seen on the 
Gynecologic Service at Jefferson Medical College Hospital from 1921 to 1940. The 
figure of 4.8 per cent approximates Dr. Behney’s Univerisity of Pennsylvania figure. 
Of the entire series now presented, only one could be classified as a Group I 
(Schmitz) lesion. Fourteen were in Group III, 1 in Gi'oup IV, and 2 in Group V. 
Only 2 were adenocarcinomas and neither pmtient lived for very long. The youngest 
patient was 30; the eldest 72. About one-fourth (27.7 per cent) were under 40. 

Table II depnets the comparative salvage (relative) between cervical carcinoma 
and cervical stump carcinoma. In our pjrevious study, we reported a salvage of 
42.8 per cent; todaj* the figure is 41. G per cent, a far better figure than we obtained 
in the treatment of carcinoma of the cervix in general. This is in accord with 
Dr. Behney’s findings. The treatment has been predominantly with radium, and 
with a relatively high dosage, 3,000 to 4,500 mg. hi'., with additional x-ray therapy 
in only a few instances. 

Table III shows the salvage in relation to the lapse of time after the supra- 
vaginal hysterectomy. Since all of the patients successfully salvaged, with one ex- 

Table I. Incidence op Caucinoma of Cervical Stump 


Carcinoma of cervix 3G9 patients 

Carcinoma of cervical stump) IS patients 

Incidence 4.8 per cent 


Table II. Comparative Five-Year Salvage (Relative) 1921 to 1935 


5-year salvage 

CARCINOAIA cervix 

patients treated — 259 

CARCINOMA CERVICAL STUMP 
PATIENTS TREATED — 12 

Including cancer death 

23.5% 

58.3% 

(61 patients) 

(7 patients) 

Excluding cancer deaths 

17.7% 

(46 patients) 

41.6% 

Present-da 3 ' Salvage 

15.8% 

(41 patients alive 

(5 patients alive 


5 to 19 j-ears) 

6 to 12 years) 
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la three women, tlie carcinoma existed in the cervix at the time of the subtotal 
hysterectomy. One is alive and well eleven and one-half years after the initial 
treatment, while the other two died two and onc-fourlh years and five months, 
respectively, afterward. 

In the 5 remaining patients, the eareinoma developed in periods ranging frona a 
short time to thirty years after the supracervical hysterectomy. Two are now alive 
and free from recurrence, five years and three months, and three years and five 
months, respectively, after treatment. Three have died, surviving the initial treat- 
ment three years and eleven months, one year, and seven months, respectively. 

From the standpoint of prophylaxis, all these eases had had an indication for 
hysterectomy, and the total operation would have prevented the malignant lesion. 
This may serve as an argument in favor of the more common employment of 
panliysterectomy for benign lesions of the uterus. 


DE. GEOEGE GEAY WAED, New York, N. Y.— The last report from the 
Woman’s Hospital on carcinoma of the stump was given about three years ago 
when Dr. Sackett reported an incidence of 7.2 per cent of carcinoma of the cervix 
after supravaginal hysterectomy. This report included all cases even though they 
occurred within the first j'ear following the hysterectomy'. I have recently' had the 
records gone over from May, 1919, to May, 1940, and tabulated as follows; 

Table I shows the survival rate. In S52 cases of cervical carcinoma seen during 
that period, 57 were stump eases, or C.7 per cent. In 49 observed during a five- 
year period, 21 were living, or an absolute survival rate of 42.8 per cent. In 
20 observed during a ten-year period, 10 were living, or an absolute survival rate 
of 50 per cent. One case of the 57 was not treated. 

Table II shows the number of complications after irradiation. Three patients 
developed rectovaginal fistula, and 2 vesicovaginal fistula. With 5 in all the 
incidence of fistula was one and one-half times as high in stump cases as in the 
usual cervical cancers. The average duration of life in recurrent cases following 
treatment was fifteen months. Two patients died after two and three years from 
other diseases than carcinoma. 


Table III shows the time between hysterectomy and postoperative radiation. Of 
the 57 cases, 16 developed within the first year after the hysterectomy'. Of these first- 
year cases, 5 survived five years and 3 survived ten years. Undoubtedly' in some of 
these patients the disease was present at the time of the hysterectomy. In 41 the dis- 
ease developed more than one year after operation. Of these 16 survived five y'ears, 
or 32.7 per cent of 49 observed, and 7 survived ten years, or 35 per cent of 20 
observed. There were 28 cases arising three years following operation, or 3.28 per 
cent, which Dr. Behney mentioned as a better time limit to be sure that carcinoma 
was not present at the time of the hysterectomy. 


Table IV gives both the Schmitz and the League of Nations classification of 
the extent of the carcinoma. In the 57 cases seen, 13 could be classified as early 
and 44 as advanced. Of the 13 patients with early cases S survived five y'ears and 
4, ten years. Of the 44 late cases, 13 patients survived five years and 6 ten years. 

Table Y shows that 45 cases were squamous cell, of which 20 survived five years, 
or 44 per cent, and 9 survived ten years, or 20 per cent. There were 10 cases of 
adenocarcinoma, 2 surviving five years, or 20 per cent, and 1 ten years, or 10 per 
cent. In 2 cases the type of cell was undefined. 


Table VI shows the average dose of radium applied which was about 3,200 mg. 
nr. oi element. High voltage x-ray follows or precedes, preferably given according 
0 the Coutard technique. Before 1930 we had no high voltage x-ray. Tlurty-six 
loon radium alone of which 29 were under treatment before 

. 00 . bisteen of these survived five years, and 9 survived ten years. Twenty 
parents were treated with both radium and x-ray, of which 5 survived five years, 
. u 1 survived ten years. One patient was not treated. 
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Table I. Caucinoma op the Cervical Stump 
Collected Statistics 


AUTHOR 

NO. OP 

HYSTER- 

ECTOMIES 

INCIDENCE 

STUMP 

CARCINOMA 

AUTHOR 

NO. OF 

HYSTER- 

ECTOMIES 

INCIDENCE 

STUMP 

CARCINOMA 

Lincoln 


6.5% 

Von Graef 

4,269 


Lahey 

900 

2.0% 

Hennington 

18,712 


Sejourinet 

5,712 

1.9% 

Albrecht 



White 


1.8% 

Pahndrich 



Richardson 


1.0% 

Meigs 



Scheffey 

554 

0.9% 





per cent. Dr. Plianeuf lias just cited 15,000 cases of supravaginal hysterectomy 
with 7 instances of stump carcinoma following. The experiences of Ward, Scheffey, 
and ourselves indicate the curability of stump cancer to be about 40 per cent. It 
would seem, therefore, that the danger to the life of the patient from permitting the 
stump of the cervix to remain after hysterectomy is quite small. 

In our own practice we perform total hysterectomy whenever the cervix is dis- 
eased, provided that there are no technical difficulties connected ivitli this procedure 
which might increase the operative risk. Our policy in this regard is very little 
influenced by our fear of the development of carcinoma in the retained stump. We 
prefer total hysterectomy in such cases, because the removal of a diseased cervix 
disposes of a focus of infection, reduces morbidity, and greatly enhances the pa- 
tient’s chances for future good health. 

It should also be emphasized that total hysterectomy is not the final solution of 
the problem of carcinoma as a later complication. Sejourinet, Lahey, and others 
have cited cases in which carcinoma of the vault of the vagina followed total 
hysterectomy. In our series at Philadelphia General Hospital, there were three 
patients ivho had carcinoma of the vault of the vagina following total hysterectomy 
and were, therefore, not included in this series. 

The cases presented in this study were of patients operated upon by surgeons in 
the Philadelphia district. Some of them were by experienced gjmecologists, a 
few by members of this Society. Yet there w'ere a number of instances where car- 
cinoma of the stump occurred W’ithin a comparatively short time after the supra- 
vaginal hysterectomy, and we are obliged to conclude that even experienced gjme- 
cologists at times perform supravaginal hysterectomy without careful study of the 
cervix. This occurs most frequently in instances where large tumors dominate the 
picture, and apparently insignificant disease of the cervix is disregarded. So long 
as this occurs, and so long as general surgeons, who do not enjoy the opportunity 
of a great gjmecologic experience, must perform the gjmecologic surgery in small 
hospitals, it seems entirely proper to recommend to those who consider themselves 
incapable of performing total hysterectomy, the alternative of supravaginal hyster- 
ectomy with amputation of the cervix and careful study of the removed tissues. 
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ception, showed relatively advanced lesions, it would seem that carcinoma of the 
cervical stump has been remarkably amenable to radiation therapy, irrespective 
of the lapse of time after supravaginal hysterectomy. 


Table III. Salvage in Relation to Lapse op Time After. Supravaginal 

Hysterectomy 


YEARS 

AFTER 

NUMBER 

PATIENTS 

5-yeau salvage 

fCANCER BEATHS) 

[ PRESENT-DAY 

salvage 

1 to 3 

5 

0 

! 2 (S, 12 yr.) 

3 to 10 

6 

2 (6, 9 yr.) 

i 1 (12 yr.) 

10 to 25 

1 7 

0 

1 5 (%, 1, 3, 6, 10 yr.) 


DR. LILIAN K. P. FARRAR, New York, N- Y.—Why comfort oneself with the 
thought that a carcinoma of the cervix can be treated just as well after the fundus 
is taken out? Take out that cervix with the fundus and the patient will not have 
the carcinoma. 

Dr. Pemberton demonstrated last j'ear the pathologic condition of the cervi.x in a 
series of total hysterectomies. Dr. Danforth has told you that the same mortality 
is possible after a total as after a supravaginal hysterectomy. Yet we continue to 
say that total hysterectomy should not be generally advised and that it is not for the 
average surgeon. I earnestly urge this Society not to be satisfied with merely 
devising methods for the inadequately trained surgeon, but to raise the standards 
of pelvic surgery and give better protection to American women. 


DR. JAMES C. MASSON, Rochester, Minn. — In the Mayo Clinic, at the last 
compilation, we had found 1C4 and, I am sure by now, there are 170 cases of 
carcinoma in the cervical stump. We also have seen about 500 patients who had 
cervicitis with leucorrhea which was sufficient to requii'e treatment. In many of 
these cases there was no history of leucorrhea before the body of the uterus had 
been removed. 

I agree with what Dr. Farrar has said. Why should the members of this Society, 
who specialize in gynecology, advise subtotal operation as often as they do? If the 
complete operation can be done as safely as the subtotal, and I believe it can, why 
should we do so often the subtotal operation? 


DR. WILLIAM A. SCOTT, Toronto, Canada.— Although it is my belief that 
total hysterectomy should play a larger part in the operative procedure of the 
skilled gynecologist, I would like to point out a fallacy in tlie present argument. 
It is stated that eases in which carcinoma of the stump develops within three or 
five years should be looked upon as liaving been present at the time of operation. 
Nevertheless, in Dr. Farrar’s paper last year, there were 460 cases of total hysterec- 
tomy for benign conditions, and in none of these was an unsuspected carcinoma 
discovered after careful pathologic examination of the cervix. In the discussion 
ot that paper, I noted only one instance in my series where such unsuspected car- 
cinoma was found, and Dr. Pemberton found no example in 100 consecutive cases 
on whom he had operated. It would appear, therefore, that in these series at least, 
nsuspected cancer at the time of operation was of no significance, and had sub- 

wmdrl ®*J'3®equent cancer of the stump, had it developed, 

wouKi iiave been a new disease. ^ ^ 

J- BOLDT, White Plains, N. Y.-I have had a fairly large 

reLmher T important thing to 

Turn " ^1 1 condition of the cervix is at the time of operation 

^anably a complete hysterectomy should be done if an eroded cervix exists. 

and^fubtSh'S?^ should like to clarify my attitude toward total 

and subtotal hysterectomy. Statistics (Table I) show an incidence of carcinoma of 

c number of cases considered is not stated in all instances but ^ ^ 

»8, .n the l„gc ™r,cs rmoiveS I,,- Ilcnniogton, 
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age time loaste from the first medical examination to the institution of treatment 
was approximately four months, a total time waste of approximately eleven months. 

Table II. Duration op Symptoms 


DURATION OF SYMPTOMS 

NUMBER 

per cent 

No symptoms 

3 

1.6 

No delay, treatment sought immediately 

3 

1.6 

Delay of one month or loss 

40 

22.4 

Delay of 2 to 3 months 

16 

8.7 

Delay of 3 to G months 

35 

19.0 

Delay of 6 to 12 months 

30 

16.3 

Delay of 12 to IS months 

13 

7.1 

Delay of more than IS months 

43 

23.5 

Total 

183 

100.2 


Table III. Time Waste Prior to Seeking Advice and TREATiiENT 


average time waste 

MONTHS 

1 WEEKS 

1 days 

From onset of symptoms to diagnosis 

7.1 

28 


Prom diagnosis to beginning of treatment 

4.0 

16 


Total 

11.1 

44 



Table IV, Comparative Study of Time Waste Among Patients With 

Corpus Carcinoma 


reported BY 

average time WASTE — 
ONSET OF SYMPTOMS TO 
DIAGNOSIS 

AVERAGE TIME tVASTE — 
DIAGNOSIS TO BEGINNING 
OF TREATMENT 

TOTAL 

TIME 

WASTED 

DAYS 

WEEKS 

MONTHS 




months 

Miller,* 1929 

448 

moon 



38.0 

9.5 

HU 

Collins,! 1934 

250 




14.7 

3.8 


Miller, 1940 

196 



1 112 ! 

16.0 

4.0 

1 11.] 


*ReportecI (in 1933) from University of Iowa, 
tProm University of Iowa. 


This represents a considerable improvement (see Table IV) when compared with 
a, somewhat similar study made by mei in 1929 and by Collins^ in 1934 at the Uni- 
versity of Iowa. While the data in Table IV come from two wddely separated 
clinics in two different states, it is fair to assume that the general trend toward 
earlier diagnosis and tre.atment is real. 

Table V shows that 6S per cent of the patients are now undergoing treatment with- 
in three months after seeking medical advice. Patients included in this series come 


Table V.* Time Waste Betiveen First Medical Examination and Institution 

OP Treatment 


One month 

Twm months 

Three months 

Pour months 

Five months 

Six months 

Seven months 

Eight months 

Nine months 

Ten months 

Eleven months 

Twelve months 

Delay of more than one year 


70 patients or 48.0% I 

1C patients or 10.0% ^ C5% 

11 patients or 7.0% J 

3 patients 
1 patient 
5 patients 
5 patients 
1 patient 
3 patients 

1 patient 

2 patients 
9 patients 

20 patients 


*ln calculating- the percentages, all patients delaying more tlian one year 
institution of treatment were omitted in order to avoid excessive distorii 































CAECINOMA OF THE BODY OP THE UTBRUS^^ 

Norman P. Miller, B.S., M.D., P.A.C.S., Ann Arbor, Mich. 

(From the Bepartment of Obstetrics and Gynecology, University of Michigan 

Hospital) 

T he complacency which characterizes treatment of corpus carcinoma 
probably has a twofold origin, (1) the fallacious belief that the 
prognosis is invariably good, and (2) the tendency to compare results 
with other less amenable carcinomas. Survival studies have shoivn that 
the prognosis is not always good, and further that we have not yet taken 
full advantage of the remedial measures at our command. 

This study is based on 183 patients with microscopically verified car- 
cinoma of the body of the uterus seen in the Gjuiecological Tumor Con- 
ference at the University of Michigan Hospital since April, 1931. It 
also includes 3 patients seen in 1930. All patients have been followed 
since their original examination, there are no untraced eases. While 
we are primarily interested in the results of therapy considerable data 
of general interest have been tabulated. 

GENERAL STATISTICS 

Age. — The average age for the entire group was fifty-four years. 

Face. — Among the 183 patients, only one was colored. The remainder were white. 
Geographic Bistribution. — All but S patients in our series came from the State 
of Michigan. They constitute a large number of the more advanced cases coming, 
as they do, from the poorer economic group. 

Marital status. — One hundred and seventy-seven patients were married, six were 
single. Of the 183, 135 (73 per cent) had been pregnant, 48, or 27 per cent, had 
never conceived. The average number of eliildren among the former was 3.1. Only 
30 had 5 or more children. 

Symptoms. — The chief symptoms noted were as indicated in Table I. 


Table I. Symptoms 


SYMPTOM 

NUMBEE 

PEK CENT 

symptoms 

3 

1.6 

Bleeding or spotting 

160 

88.0 

Nonbloody discharge 

8 

4.3 

Tumor mass 

6 

3.2 

_ Pelvic pain 

6 

3.2 

- Total 

183 

100.3 


Buration of Symptoms . — The duration of sjunptoms is an indication of time 
"asted, chiefly by the patient. Information on this point is presented in Table II. 

Since time wasted by patients prior to seeking advice is of tremendous impor- 
tance, further comment regarding this observation is desirable. Among 147 pa- 
mn s with abnormal bleeding, there existed an average time waste of 7.1 months 
mor to the patient’s seelcing advice concerning the cause of the bleeding. The aver- 
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Table VII 



I MILLER 

1 SCIIEFFY and TIIUDIUM 

NO. cases 

PER CENT 

NO. CASES 

PER CENT 

Low 

101 

G4.7 

22 

32.3 

Intermediate 

50 

32.0 

27 

39.7 

High 

5 

3.2 

IS 

26.4 



99.9 


98.4 


While our series reveals a high incidence of so-called lower grades and few 
highly malignant cases, I am satisfied that this is a matter of interpretation rather 
than due to any climatic or geographic factor which renders corpus carcinoma less 
malignant in Michigan. 

The relationship between histologic grade and survival has been pointed out by 
others7. s and is further born out by this study. Among the CS eligible for five- 
year survival, the relationship between grade and survival is shown in Table VIII. 


Table VIII. Relation- Between Histologic Grade and Suk\t:val 


histologic 

GRADE 

NUMBER 

OF 

PATIENTS 

PER CENT 

OF TOTAL 

NUMBER 

SURVIVORS 

PER CENT OF 

SURVIVORS 
FOR EACH 

GRADE 

NUJIBER 

DEAD 

1 

17 

25 

13 

76 

4 

2 

SO 

44 

17 

57 

13 

3 

18 

26 

7 

39 

11 

4 

3 

4 

1 

25 

2 


68 

99 





Clinical Classification . — Several clinical classifications have been attempted. 
Orossen’ss clinical grouping is based on findings at the time of operation. Healy 
and Broumo base their classification on palpable size of the uterus and believe that 
a small or normal-sized uterus is associated -with a better prognosis. All of our 
cases were carefully examined and, as an additional check on size, the length of 
the uterine cavity was measured. IVlnle this procedure was helpful, we do not 
necessarily advocate it as a routine procedure. On the basis of palpable size and 
length of uterine cavity, we were able to divide our patients into three groups, 
thus: Group I, normal size, revealing no palpable enlargement of the uterus and 
a uterine cavity measuring 3 inches or less; Group II, the moderatelj’ enlarged, 
including those with enlargement of the uterus up to size of a two and one-half 
months’ pregnancy and a cavity measuring not more than 4% inches; Group III, 
markedly enlarged, including all patients -with a uterus larger than a three months 
pregnancy, and a ca-vity measuring more than 5 inches. 


Table IX. Clinical Grouping According to Uterine Size Among All 6S 
Patients Eligible for Percentage Pr'e-Yeab Survival (Uncorrected) 



NO. OF 
PATIENTS 

PER CENT 
OP TOTAL 

LIVING 

PER CENT 
OF GROUP 
LIVING 

DE<U) 

Group I (Normal). No palpable 
enlargement of uterus. Cav- 
ity measures 3 inches or less. 

21 

31 

14 

66 

7 

Group II (Moderately enlarged). 
Enlarged uterus up to 2% mo. 
pregnancy. Cavity measures 
less than 4% inches. 

34 

50 

19 

56 

15 

Group III (Markedly enlarged). 
Uterus size 3 mo. pregnancy 
or more. Cavity measures more 
than 5 inches. 

13 

19 

3 

23 

10 


68 

100 

36 


32 
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I 1 tl,P lower economic raxik, and this three-month delay is partly explain- 

5,f« rSL rtSrr.,.i™d L wa a.a .c 

home, transportation, and hospitalization arrangements. 

While the average age in this series was 54 years tlie lesion f 
younger women. Among the 1S3 patients studied, 142, » ' ' ^r ^ ® ^ 

VPIVS of aae or over. Torty-one, or 22 per cent, were foity-nme jeais ot a^e o 
Lder. mile this age division is arbitrary and does not neeessan y raw le ^n 
between the nre- and the postmenopausal groups, it may be assumed that the ma 
iority fifty yLrs or over were past the menopause, and similarly, many forty-nine 
ve.2 o“y o“ »naer ivere still »enst™«ting. Tl.is assomptto ij <» the 

tasis of tie report ly Ctossen atiS HolbsJ on the relationslup of Into menstruation 

to carcinoma of the corpus. ,, ,. r • rr if it-nB nf 

Since so mueli importance has been attached to bleeding late m life, ^ a « 

interest to determine how many of these women had a curettage as par , 

original diagnostic study. Curettage was done in only 40, 28 per cent, of the 

women over fifty. In other words, 72 per cent with significant bleeding occuri mg 
after the fiftieth year of life did not have what is considemd an important diag- 
nostic procedure as a means of determining the cause of the symptom. Iwenty- 
six, or 65 per cent, of the women forty-nine or under had no curettage as part o 
their original diagnostic study. "While neglect is not necessarily indicated j ai 
ure to perform a curettage, it appears that the value of this procedure is not jmt 
fully appreciated. Unquestionably many physicians felt that curettage was indi- 
cated but chose to refer the patient directly to a specialist for both diagnosis an 
treatment. 

fibroids Associated With Corpus Carcinoma.— Thirty-one, or 19.8 per cent, ot 
156 patients treated entirely by us had fibroids. Twelve, or 40 per cent, of these 
31 patients are dead. Morton believes the outlook somewhat poorer in patients with 
fibroids, but we are not impressed with the fact that they particularly affect the 
prognosis. 

Double Primary Carcinoma . — Five of our patients had more than one primary 
carcinoma. The combinations noted were breast 1, cecum 1, sarcoma in uterine 
fibroid 1, lymphoblastoma 1, and rectum 1. Three of these patients are dead, the 
two with rectal and cecal primaries are still living after appropriate treatment 
directed toward both uterine and intestinal lesions. 

Metaplasia. — Definite metaplasia, sometimes marked with extensive areas of 
squamous epithelhim in the uterine careinonia, was noted in 15 per cent, or 2.3 
times. The significance of this change is not entirely clear nor does it appear to 
affect the prognosis (16 living, 7 dead). Meigsm and Schattenberg and Ziskindu 
consider the prognosis somewhat poorer in adenoacanthoma, but we did not observe 
any such influence in our cases. 

Eistologio Classification of Tissues . — One hundred and fifty-six patients were 
treated entirely by us. The remaining 27 were treated in part elsewhere and ivere 
not included in the remainder of this analysis. 

Tissues not originally classified were re-examined and graded by me. The basic 
criteria for grouping were generally similar to those commonly used. 


Table I'T. Histologic Grading in 156 Cases of Corpus Carcinoma 

Treated by Us 




NO. CASES 

PEE CENT 


Grade I 

23 

14.7 


Grade 11 

7S 



Grade III 

50 



Grade IV 

5 

3.2 




156 

99.9 


Since a single section may reveal several grades of malignancy, it is natural 
that m fading there shall exist some difference of opinion. This emphasizes the 
< esirability of broad Rouping such as used by Scheffey and Thudium^ (low, inter- 
mediate, high). Classification on this simplified basis is shown in Table VII. 
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uterus does not necessarily imply a superficial localized neoplasm, further evidence 
that such precautionary measures as preoperative radiation and minimal operative 
manipulation are desirable for successful therapy. 


Table XII. Courelation Between- Size of Uteru.s and Extent of Lesion Ajiong 
All 85 Hysterectomized Patients (Corrected for Noncakcinoma Deaths) 


size of uterus 

EXTENT OF LESION 

TOTALS FOR 
SIZE OF 

UTERUS 

1 

2 

^ 1 

1 

1 dead 

17 living 
or 94% 

0 dead 

4 living 
or 100% 

2 dead 

9 living 
or 81% 

3 dead 

30 living 
or 90% 

2 

1 dead 

20 living 
or 95% 

0 dead 

10 living 
or 100% 

?, dead 

7 living 
or 70% 

4 dead 

37 living 
or 90% 

3 

0 dead 

1 living 
or 100% 

4 dead 

1 living 
or 20% 


5 dead 

6 living 
or 54% 

Totals for extent 
of lesion 

2 dead 

38 living 
or 95% 

4 dead 

15 living 
or 78% 

G dead 

20 living 
or 7G% 



TREATMENT 

Cure may be achieved by (a) removal or (b) destruction of the lesion 
in situ. For far-advanced cases and for those unable to withstand opera- 
tion, irradiation is obviously the treatment of choice. Tlie difficulty of 
adequately irradiating the uterine cavity is well known. The problem 
has not been solved by multiple applicators, multiple applications nor 
ingenious devices. 

In very early lesions surgery alone may lie satisfactory. For most 
patients, however, both irradiation and surgery are indicated. It is a 
mistake to look upon irradiation and surgical extirpation as competi- 
tive measures. Both have a place in treatment and both have proved 
their usefulness.^ In general, best results should be achieved by using 
both surgery and irradiation, one supplementing the other. 

During the period covered by this study, the usual forms of treatment 
were utilized. "When possible, however, operation was preceded by ir- 
radiation (75 cases). We believe the evidence presented in this and 
other reports clearly indicates the desirability of utilizing both radia- 
tion and surgery, one supplementing the other. We prefer preopera- 
tive x-ray followed by total hysterectomy, six weeks after completion 
of the x-ray. 

Preoperative irradiation reduces the hazard of dangerous spill and 
manipulative spread at the time of oiieration and also makes the opei’a- 
tion easier by reducing congestion if carried out at the optimum time 
(six weeks following completion of irradiation). When reliance must 
be placed on irradiation alone, as in poor physical risks, x-radiation 
should be followed by an intracavitaxw radium application. The effect 
of radium upon endometrial carcinoma has been described by Arneson 
as characterized by the breaking up of the glandular structure, swelling, 
pyknotie fragmentation of nuclei, necrosis, leucocytic infiltration, an 
slough. Similar changes may be noted following x-radiation. Indee , 
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The findings presented in Table IX confirm the general opinion as -well as that 
expressed by Healy and Browns that corpus carcinoma found in a small or normal- 
sized uterus is generally associated with a better prognosis. That this is not always 
true, however, is proved by patients with moderate or even marked enlargement of 
the uterus who recover. Tables X, XI, XII, and XIII bear further on this aspect 
of the problem. It will be noted that these factors are generally significant only 
and are not infallible indicators of prognosis. 

Extent of Lesion as Fated in Gross Specimen Bemoved at Operation. — ^Eighty- 
five of the 156 patients treated by us were operated upon and the specimens sub- 
jected to gross and microscopic study. The findings permitted classification into 
three groups as shown in Table X. However it must be noted that all but 10 of 
the 85 patients operated upon received preoperative irradiation, and consequently a 
much different grouping might have been noted had there been no such preopera- 
tive irradiation. • 


Table X. Extent op Lesion Based on Microscopic and Gross Examination of 
Specimen Eejioved at Time of Operation (Hysterectomy, Bilateral 
Salpingo- oophorectomy). IN 85 Cases 


GROUP 

NO. EACH GROUP 

PER CENT 

Group I. (No carcinoma found or local and/or 
superficial growth. No deep infiltration.) 

40 

47.0 

Group H. (More extensive than I and less than 
III. Not more than halfway through uterine 
wall.) 

19 

22.3 

Group III. (Widespread and/or deep infiltration 
through more than one-half uterine wall.) 

26 

30.0 

1 

85 1 

9.9.3 


Thirty-nine of the 85 patients operated upon were eligible for five-year survival. 
Five were treated by operation only and the remaining 34 by some form of pre- 
operative radiation followed by operation. Among these 39 cases, the extent of the 
gross lesion is revealed in Table XI. 


Table XI. Extent of Neoplastic Involvement in the 39 Patients Operated 
Upon More Than Five Years Ago and Therefore Eligible For 
Five-Year Survival 


GROUP 

NO. 

^ LIVING 

PER CENT 
LIVING IN 
EACH GROUP 

i 

DEAB 

Group i. (No carcinoma found or super- 
ficial, local.) 

IS 

15 

83.0 

3 

Group j. 1 . Aloderately widespread. (Mod- 
erate invasion but not beyond one-half 
uterine wall.) 

S 

6 

1 75.0 

! 2 

Gioup 111. Widespread. Extensive. Deeply] 
infiltrating. (More than one-half thickness 
of uterine wall.) 

13 I 

8 

61.5 

5 


As expected, we noted a higher incidence of five-year survivors in Group I, but 
I per cent of Group III cases also survived five years or more. This is significant 
snro A jnflienee our attitude regarding therapy. Because the lesion is wide- 
-P _aa and deeply invades the uterine wall does not necessarily mean a poor prog- 
innll' »^™“ced cases, it would appear desirable that tumor cells be rendered 
hazarTnr^ operative manipulation be reduced to a minimum. By so doing the 
a of spill and manipulative spread should be decreased. 

and extent of the lesion was attempted in 

not ^ palpated uterus does 

J deep infiltration of the uterine wall. Likewise a normal-sized 
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Much emphasis has been placed on the use of intracavitary radinni, 
and we believe this desirable where dependence must he placed on ir- 
radiation alone or when the patient is too obese for adequate external 
x-radiation. When, however, surgical extirpation is planned, our prefer- 
ence is for preliminary x-radiation because of: (a) its detrimental efteet 
upon the tumor cells, (b) its loioivn effectiveness in reducing congestion, 
(c) ease of application, (d) absence of uterine manipulation, and (e) 
no necessity for anesthesia or operating room setup. 

Eesults of treatment in this study are shown in Tables XIV and XV. 


Table XIV. Type of Treatmext Used in 15C Cases of Corpus Carcinoma 


TYPE OF treatment 


NO. TREATED 

Radiation; 



Radium 

22 


X-raj' 

9 


Radium and x-ray 

40 

71 

Operation 


10 

Radiation -I Operation 


75 

Total 

1 

156 


Table XV. Results of Treatjient Ajiong 6S Patients Eligible for Five-Year 

SuRvnwL 



NO. OF 
CASES 

PER CENT 
OP TOTAL 

LIVING 

PER CENT 

OF GROUP 
LIVING 

DEiU) 

Irradiation 

29 : 

1 

! 

42.6 

10 

34.4 

(Corrected 

37%) 

19 

Operation I 

1 

5 

7.3 i 

1 

4 

80.0 

(Corrected 

100%) 

1 

Irradiation 
-(- Operation 

S4 

50.0 

24 

70.5 

(Corrected 

82.3%) 

10 


Naturally patients too far advanced to be operated upon are included 
among those treated by irradiation. Yet, only seven of the 29 so treated 
by us fell into this classification. In the remaining 22, the reason was 
some physical factor preventing operation or else a fiat refusal on the 
part of the patient (2 eases). By removing the 7 advanced eases, we 
find among the 22 patients treated by irradiation only 7 living and 15 
dead or a five-year survival rate of 32.4 per cent as compared with 70.5 
per cent (corrected 82.3 per cent) for combined irradiation and opera- 
tion. Two, or 6.8 per cent, of the irradiated group have since died of 
carcinoma, whereas no such late carcinoma deaths have occurred among 
the operated or combined irradiated and operated groups. The five pa- 
tients treated by operation only reveal 4 five-year survivors, too small 
a number to permit comment. 

One patient hopelessly advanced was not treated. If this ease be in- 
cluded in our group eligible for five-year survival, we find an absolute 
survival rate (five years) from all methods of treatment of 52.1 per cent. 
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preopei'ative radiation may result in complete destruction of the neo- 
plasm. This has been noted by many observers. We are impressed by 
such evidence of the effectiveness of radiation. Many patients who 
ultimately die from carcinoma following hysterectomy alone possilily 
do so liecaiise of unavoidable manipulative spread at the time of sur- 
gery. Because of its proved effectiveness, preoperative irradiation should 
reduce this hazard. Our observations have convinced us that surgical 
extirpation six weeks following completion of preoperative radiation is 
today the most desirable form of treatment for most corpus malignancies. 


Table XIII. Correlation Between Size of Uterus and Extent of Lesion 
Among 39 Patients Operated Upon Who Were Eligible for Five-Year 
S uRwvAL (Corrected for Noncarcinoma Deaths) 


size of uterus 

extent of lesion 

TOTALS FOR 
SIZE OF 
UTERUS 

1 

2 

3 

1 

[ 1 dead 

7 living 

1 or S7% 

0 dead 

I 3 living 
' or 100% 

1 dead 

3 living 
or 75% 

2 dead 

3 living 
or S6% 

2 

0 dead 

9 living 
or 100% 

0 dead 

2 living 
or 100% 

1 dead 

5 living 
or 83% 

1 dead 

16 living 
or 93% 

3 

0 dead | 

1 living 
or 100% 

3 dead 

0 living 
or 0% 

1 dead 

2 living 
or 67% 

4 dead 

3 living 
or 42% 

Totals for extent 
of le.sion 

1 dead 

17 living 
or 94% 

3 dead 

5 living 
or 02% 

3 dead 

10 living 
or 70% 



While we are impressed with the effectiveness of radiation, we cannot 
overlook the fact that residual neoplastic tissue is often seen in the 
removed specimen. Preoperative irradiation may have destroyed much 
of the disease yet the frequency with which healthy-appearing carci- 
noma is found warrants the belief that irradiation alone, at least in its 
present mode of application, is not a thoroughly reliable remedy for 
corpus cancer. The absence of neoplasm in removed specimens follow- 
ing preoperative radiation may in some cases be more apparent than 
real. Unobserved localized cell nests may still lie present which, if per- 
mitted to remain, will ultimately cause the patient’s death. The fact 
that there exists a higher late deatli rate among the operable patients 
treated by irradiation only tends to emphasize this point. 

Others have pointed out the correlation between histologic grade and 
survival rate. Our own observations have corroborated the serious out- 
look for ])atients with more highly undifferentiated types of carcinoma. 
J et, we cannot suhserihe to the view that histologic grade shall dictate 
choice of treatment. While tissue grading is helpful it is only one of 
several factors influencing prognosis. We are not impre.ssed with the 
laet that early and intermediate grades of endometrial carcinoma are 
so imieh more radioresistant than the highly undifferentiated, a point 
winch appears to have been emphasized by others. In our series, pre- 
oiieratlve irradiation has destroyed all evidence of carcinoma as deter- 
imiied by study of the removed specimen in all histologic grades. 
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MORBIDITY 

IMorbidity in carcinoma patients is not easy to evaluate. In our series 
morbidity was high and much of it attrilnitable to radiation. The pro- 
ponents of surgery alone may here find a potent argument against com- 
bining the two forms of treatment. Because of the difficulty in deter- 
mining primary cause, no attempt is made to discuss morbidity at this 
time. For distribution see Table XVII. 

Table XVII. Mobbidity Noted ix 156 Patients With Cakcinoma of the Uterine 

Body 


I. Gastrointestinal: 

Severe diarrhea 
Intestinal obstruction 
Enctal stricture 
Fistula 
Anorexia 

II. Genitourinary: 

Urethrocystitis, etc. 

Stricture (ureteral) 
Hydronephrosis 
Fistula 

Abscess (paranephritis) 
Incontinence 

in. Skin: 

Wound infection 
Severe dermatitis 
Toxic erythema 
Erysipelas 

IV. Nervous system: 

Pain, severe, necessitating: 

Strong sedation, morphine 
Alcohol injections 
Chordotomy 

V. Bones: 

Metastasis 
Fractured femur 

VI. Eespiratoiy: 

Pneumonia 

Pulmonary embolism 

Lung metastases 


SUMJIARY AND CONCLUSIONS 

1. The basis for this study was 183 cases of corpus carcinoma, of which 
156 Avere treated entirely by us and 68 Avere eligible for five-year survival. 

2. The aAmrage time Avaste from onset of symptoms to beginning of 
treatment Avas approximately elcAmn months. This is an improvement 
Avhen compared Avith previous reports on time Avaste. 

3. Sixty-five per cent of patients in this series had commenced treat- 
ment before the fourth month after onset of symptoms. 

4. (a) Histologic grading of endometrial carcinoma is only one^ of 
several factors helpful in determining prognosis, (b) We are not iin- 
pressed Aidth the fact that histologic Grades I and II are particulai a 
radioresistant. 
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Regardless of uterine size, histologic grade, or gross extent of the 
lesion we are able to report : 

1. There were 34.4 per cent five-year survivals follovung irradiation 
treatment alone. Corrected for noneareinoma deaths, this figure be- 
comes 37 per cent. However, two in this group have since died of ear- 
einoma. 

2. There were 70.5 per cent five-year survivals following combined 
irradiation and operation. Corrected, this figure becomes 82.3 per cent. 
None of these five-year survivoi's have yet died of carcinoma. 

Besponse of Grade IV Carcinoma to Treatment.— Only four of our 156 patients 
were considered to have true Grade IV carcinoma. One of these patients is living and 
well today seven years following treatment by preoperative x-ray and operation. 
The response to x-ray in this case appears to have been remarkable since the uterus 
revealed no carcinoma when studied following hysterectomy. Two patients were 
treated by x-raj"^, radium, and operation. One died within a year and the other, 
four years after treatment. The fourth patient refused operation and received 
x-ray only. She lived one year following treatment. 

MOETALITY 

We have defiuite information regarding 45 deaths in our series. Car- 
cinoma was the chief cause in 71 per cent. Other causes are revealed 
in Table XVI. 


Table XVI. Cause op Death in 45 Patients With Carcinoma op the Uterine 

Body 


CAUSE 

NUMBER IN 
GROUP TREATED 
BY IRRADIATION 

ONLY 

NUMBER IN 
GROUP TREATED 
BY IRRADIATION 
-1- OPERATION 

i TOTAL 

PER CENT 

Carcinoma 

23 

9 

32 

71.1 

Heart 

3 

3 

6 

13.3 

Pneumonia 

1 

1 

2 

4.4 

Embolism 

1 i 

1 

2 i 

4.4 

Intestinal Obstruction 

0 

2 

2 

4.4 

Carcinoma of Stomach 

1 

0 

1 

2.2 




45 

99.8 


OPEEATIVE MOBTAEITY 

^ There were three operative deaths among the 85 hysterectomized pa- 
tients (10 hysterectomy only, 75 irradiation plus hysterectomy), an 
operative mortality of 3.5 per cent. 


Cardiac failure, ninth postoperative day 1 case 

Pneumonia, tenth postoperative day 1 ease 

Peritonitis and intestinal obstruction, fifth postoperative day 1 case 

Total 3 


iUl three deaths ocerm-ed in patients who had received no preliminary 
irradiation as part of their treatment. There was no immediate mor- 
lality following irradiation. 










802 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


In these patients -who have passed the menopause one should have radium avail- 
able and ready to be placed in the uterus while awaiting the pathologist’s report. 
I am very much against depending upon preliminarj' roentgen irradiation alone in 
these cases, even though one is planning a hysterectomy. 

Histologic gi’ading, as Dr. Miller says, is one of several factors in determining 
prognosis. It is a helpful factor and may be of importance in this way. If a 
patient has been curetted elsewhere and a diagnosis returned of adenocarcinoma of 
Grade I or II, we are justified in going forward with a hysterectomy immediately, 
without any preliminarj^ roentgen or radium irradiation. That is the procedure 
wlfich I follow. I think that hysterectomy in the operable cases will cure 90 per 
cent or more of those cases. 

A uterus with a cancer of the corpus which does not exceed a two and one-half 
months’ gestation in size is a very favorable case for cure by any method of pro- 
cedure, provided it is a competent method such as a complete hysterectomy, either 
with or without irradiation, depending upon the histology of the case. In Group II 
I have placed all uteri larger than two and one-half months’ gestation, and in 
Group III those patients with metastases. 

I hope that you will all consider the clinical grading as well as the histologic 
grading of your cases in trying to make your prognoses. If you will do that there 
is no doubt that the end results will be improved ; especially in cases where the 
uterus is not more than a two and one-half months’ ge.station in size. The hys- 
terectomj'- should not be done too soon after irradiation. IVe usually wait about 
eight weeks. 

DB. LEWIS C. SCHEFFEY, PHiUADELPiirA, Pa.— The analysis of Dr. kCller’s 
material corresponds in general with our own experience on the Gynecologic Service 
at Jefferson Medical College Hospital. We, too, have no untraced patients. Four 
per cent of our patients were under 41 years; 24 per cent were under 50; 72 per 
cent were over 50. Only one of our group was a negress. Our nulliparous inci- 
dence is a bit higher than Dr. Miller’s — 27 per cent. 

I am glad that Dr. Miller’s present study shows an improvement in respect to 
the time wasted before treatment was instituted. A report made by us three years 
ago showed a situation very similar to his earlier findings, with the added inter- 
esting feature that the waste of time in patients with postmenopausal bleeding was 
nearly twice as great as that in patients with atypical premenopausal bleeding. 

The frequent failure to perform or advise diagnostic curettage when urgently 
indicated has been proved by Dr. Miller’s figures, and our records likewise empha- 
size this appalling neglect. At this point I wish to call attention to two factors 
which may either delay diagnosis or be responsible for the initiation of incorrect 
therapy. I refer, first of all, to ill-advised hormonal therapy, administered in the 
belief that the atypical bleeding is functional, and second, to the assumption that 
the presence of a myoma is the sole cause of atjjiical or postmenopausal bleeding. 
Myomas were associated with fundal carcinoma in 25 per cent of our series, a some- 
what higher incidence than that reported by Dr. Miller. 

At Jefferson we are in accord with Dr. Miller’s premise that preoperative radia- 
tion is both desirable and essential. Generally we prefer preoperative radium to 
preoperative x-ray, but Dr. Miller has made out a good case for x-ra}'. We agree 
entirely that whenever the extent of the lesion and the condition of the patient 
permit, surgical extirpation should follow in six to eight weeks. The plan of treat- 
ment followed at Jefferson is as follows: 

1. Diagnostic dilatation and curettage with radium available. 

2. Eapid histologic report. 

3. Preliminary radiation with radium. 

4. Subsequent panhysterectomy or further radiation dependent upon individ- 
ualization. 

Dr. Miller’s figures show the decided advantage in his hands of combined irradia 
tion and operation, regardless of clinical or histologic classification. With t le 
higher grade malignancies, we feel that preoperative radiation offers more t lan 
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5. Clinical grouping liasecl on size of the iitenis is practical. Oui‘ 
findings tend to hear out the general feeling that corpus eareinonia in a 
small or normal-sized ntcrns is associated with a somewhat better 
prognosis. 

6. iNlethods of treatment and results are discussed and the following 
views expressed: (a) For inoperable cases of corpus carcinoma whether 
due to complicating illness or extent of disease, x-ray followed by intra- 
cavitary radium is the procedure of choice. By this method we obtained 
34.4 per cent five-year survivors (37.0 per cent when corrected for iron- 
careinoraa deaths), (b) For operable eases with possible exception of 
extremely early lesions, we advise preoperative irradiation followed by 
total hysterectomy six weeks after completion of the radiation treatment, 
(c) X-ray is preferred to intracavitary radium for preoperativc irradia- 
tion whenever possible, (d) By combining preoperative irradiation 
with surgery, we are able to report 70.5 per cent' five-year survivors 
(82.3 per cent when corrected for noncarcinoma deaths), (e) Radia- 
tion and surgery should not be looked upon as competitive forms of 
therapy but as remedial measures of proved value. Best results arc 
obtained by using both in a supplementary manner. 

7. Fibroids were found in 19.8 per cent of our cases. We cannot say 
that fibroids affect the prognosis. 

8. Five patients had a double primary. 

9. Metaplasia was common, occurring in 15 per cent. Its significance 
was not clear. It did not appear to affect prognosis. 

10. Study of mortality revealed carcinoma as the cause of death in 
71.1 per cent of 45 patients with complete data. Other causes included 
heart disease, pneumonia, embolism, intestinal obstruction, etc. 

11. Primary operative mortality in 85 patients was 3.5 per cent (1 
cardiac, 1 pneumonia, 1 peritonitis). 
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DISCUSSION 

dr william P. HEALY, New York, N. Y.— If l understand Dr. Miller 
oriectiy he states that lie much prefers preoperative roentgen irradiation to intra- 
u erine radium irradiation. He is not discussing the treatment of cancer of the 
I’osiitgen ray alone, but merely the preparation of tlie surgical field 
miderlt '''liich is to follow within six weeks. It must be thoroughly 

the ef°°^ t’‘at he does not recommend roentgen therapy for the cure of cancer of 
intrauteriM therap/”*^ Purpose one must combiue the roentgen therapy with 

reasons which Dr. Miller gives for nht using 

thesia anr radium. He states that he avoidk anes- 

'■-urettase diagnostic 

g and for this tlie patient usually is under an anesthetic. 



PRIMARY CANCER OF THE FALLOPIAN TUBE* 


A Consideration of Its Incidence, Clinical Diagnosis, and 
Treatment, With the Report of a Case Diagnosed 
Before Operation 

Karl H. Martzloff, M.D., Portland, Ore. 

(From the Department of Surgery, JJnwersity of Oregon- Medical School) 


F rom a purely clinical a.spect, primary cancer of the Fallopian tube 
offers three points of major interest; namely, its apparent infre- 
quency, the difficulty of its clinical diagnosis, and the unsatisfactory 
status of its treatment. 

One cannot but be im]iressed by the observation that, while the 
Fallopian tube, together with the fundus and the cervix uteri, is a seg- 
ment of the Mullerian duet system and its epithelium, like theirs, is of 
eoelomie origin, the cervix uteri is the portion of the female generative 
tract most frequently involved, the Fallopian tube the portion least fre- 
quently involved in malignant disease. 

This is well shown by Haupti who found 3 instances (0.22 per cent) of primary 
tubal cancer among 1,361 cases of all types of genital cancer in von Franqu6’s clinic. 
On the other hand, Schmidt® reported 10 instances (1 per cent) of primary tubal 
cancer among 995 genital cancers operated upon at the University Frauenklinik in 
Berlin. 


The first ease of primary tubal cancer to be described adequately was 
reported in 1886 by Orthmann.^t While many attempts have been made 
to assemble the case reports that have accumulated in the literature since 
then, the results obtained vary considerably. An accurate appraisal of 
the total number of primary tubal cancers is not easy to make when one 
realizes, as has been stressed by DoraiU and others, that the same case 
may be reported separately by more than one author, that reported cases 
may be overlooked, and tliat cases of questionable acceptability may he 
included. To illustrate the foregoing, a few of the numerous excellent 
compilations that have appeared from time to time are cited; namely, 
those of Doran, ^ Fromme and Heynemann,® Dietrich,® Wechsler,^ Liang, 
Vest,®’ Wharton and Krock,^’^ Niirnberger,^^ Harms,^® Robinson,^^ and 
Schmidt.^ All of these reveal the same unavoidable discrepancies. It 
should be noted, however, that Niirnberger in his critical study was able 
to compile 301 cases up to and including the first part of 1931. As fax 
as we can ascertain, by the end of 1935 the total number of reported 
cases varied from 331 to 349. From 1935 to 1938 inclusive, we were able 
to collect from the Cum-ulative Index Medicus reports of 32 new cases 
by the following authors : 1 case each by Wlassow,^® Stolz and 

Machatova,^® Beitzke,^" Dannreuther,*® Held,^® Powers and Harrison, 


*Reacl at the Sixty-Fifth Annual Meeting- of the American Gynecologic Society held 
at The Seigniory Club, Quebec, Canada, June 17 to 19, 1940. ^ 

tThis reference gives a microscopic study. Many authors, however, refer ° 
later publication by Orthmann under the impression that the reference here citea g 
inadequate data. 
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surgery alone. IVitli regard to the low grade lesions, radiation, in our experience, 
has been equally as effective as surgery alone, or as effective as combined radia- 
tion and surgery. 

Our results are not as good as Dr. Miller’s. As a matter of interest I liave 
tabulated the results according to the grade of malignancy and to the tj^pe of 
treatment, not with the idea of drawing conclusions but merely to show trends. 
These tables are appended (Tables I, II and III). 


Table I. Results of Treatment of Fundal Carcinoma 


62 Patients seen, 1 untreated, 100% follow-up 


Five-year salvage 
(Including cancer deaths) 
Five-year salvage 
(Excluding cancer deaths) 
Five-year salvage 
(Now alive, 5 to 15 j’cars) 


25 patients ) 40.9% 
I 40.3% 
21 patients f 33.8% 
I 34.4% 
15 patients f 24.1% 
I 24.5% 


Table II. Fh'e-Year Salvage in Relation to Type of Treatment 


TYPE OP 

TREATMENT 

NUMBER OF 

PATIENTS 

INCLUDING 
CANCER DEATHS 

EXCLUDING 
CANCER DEATHS 

PRESENT-DAY 

SALVAGE 

Radiation and 

IS 

8 

6 

5 

surgery 


(44.4%) 

(33.3%) 

(27.7%) 

Radiation 

30 

14 

(46.6%) 

12 

(40.0%) 

7 

(23.3%) 

Surgery 

13 



3 

(23.0%) 

Table III. 

Five-Year Salvage in Relation to Grade of Malignancy 

GRADE OF 

NUJIBER OF 

INCLUDING 

EXCLUDING 

PRESENT-DAY 

MALIGNANCY 

PATIENTS 

CANCER DEATHS 

CANCER DEATHS 

SALVAGE 

Low 

19 

13 

(57.8%) 

11 

(61.3%) 

9 

(47.3%) 

Intermediate 

24 

6 

(25.0%) 

4 

(16.6%) 

2 

(8.3%) 

High 

17 


5 

(29.4%) 

3 

(17.6%) 


(One patient unclassified, alive 15 years) 


dr. KARL H. MARTZLOFF, Portland, Oregon. — I would like to ask Dr. Mil- 
ler whether the anatomic specimens which he obtained following preoperative x-ray 
radiation showed the same degi-ee of cancer destruction as after intrauterine radium 
irradiation? It seems to me that if the destruction of the cancer is the primary 
object, then intrauterine radium irradiation is the method of choice. If the 
rationale of deep x-ray therapy is primarily for its effect upon the uterine circula- 
tion, then of course I can see his intention there. Certainly Dr. hCller’s excellent 
salvage statistics bear out the correctness of his procedure. 

DR. MILLER (closing). — In reply to the question raised by Dr. Martzloff, it may 
be said that the neoplasm is decidedly affected by preoperative radiation regardless 
of type. Probably the intracavitary radium gives a greater local reaction than the 
externally applied x-ray. The latter, however, is evenly distributed whereas the 
intracavitary radium may be very active in one area and leave another portion 
unaffected. 
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and relieved by vaginal discharge; and site, shape, and rapid develop- 
ment of the tumor. Others have emphasized sacral pain, back pain, and 
pain radiating along the sciatic or femoral nerves, obviously symptoms 
too unspecific to be of help. 

An analysis which we made of 233 of the 301 cases tabulated by 
Nurnberger and of 31 of the 32 cases reported from 1935 to 1938 in- 
dicates that clinically these patients with primary cancer of the 
Fallopian tube can be divided into two groups: (1) those who have 
no abnormal vaginal discharge, and (2) those who have an abnormal 
vaginal discharge. In the first group, irrespective of whatever other 
sj^mptoms and signs are present, there is little to warrant clinical dif- 
ferentiation from other types of adnexal disease. 

The second group comprises somewhat more than half of the analyzed 
eases. In about one-fifth of these, the discharge was described merely as 
“ leucorrhea, ” obviously not a symptom to arouse suspicion in view of 
its frequency and varied manifestations. 

In about two-fifths of these cases, the discharge was described as 
bloody, and had occurred as a metrorrhagia during the menstrual life of 
the patient or after the menopause. Diagnostic curettage, judging 
from our analysis of these cases, ordinarily gives no clue to the under- 
lying pathology,'®^' and in the absence of abnormal manual pelvic findings 
may lull one into a sense of false seeurityL In fact, abnormal uterine 
bleeding, though associated with physical findings that signify ab- 
normality of the intra-abdominal generative tract, obviously is not 
sufficiently suggestive to warrant suspecting cancer of the tube. The 
same may be said of pelvic pain. Intermittent, cramplike discomfort, 
however, when not related to menstruation or to some of the atypical 
forms of postovulatory, intermenstrual discomfort, may be a helpful 
diagnostic sj’^mptom when it is followed and relieved by a blood-tinged, 
watery’’ discharge, as occurred in one of the patients of Anspach and 
Hoffman.'*^ 

In another one-fifth of the cases, there was a histoiy of either a pro- 
fuse serous or watery vaginal secretion, a sy^mptom in itself difficult to 
evaluate prior to the establishment of an anatomic diagnosis. It is a 
symptom which Doran and others have noted, and, of course, one which 
raises the old argument of the possible existence of a benign hydrops 
tubae profluens. Hy^drops tubae profluens probably’’ does occur in those 
patients with cancer of the tube who have a profuse serous or sero- 
hemorrhagic vaginal discharge. 

The remaining one-fifth of the cases, in our opinion, were those offer- 
ing diagnostic promise. In these, bloody discoloration of the watery 
(serous) secretion was recorded. This represented not only secretion 
from the tubal epithelium, but also, probably’’, the products of autolytic 
change secondary to tumor necrosis, capillary damage, transudation, and 
hemorrhage. Obviously’’, few symptom-sign complexes are diagnostic of 
a malignant visceral neoplasia. However, if one can exclude recent 
gestation and organic disease of the vagina and uterine cavity’, especially 

*In a rare instance in which extension of the cancer to the endometrium 
curred, as reported by Smith,^’^ Kittler,'“ Lenczowski,“ or "Wharton and Krock,” 
nostic curettage might reveal a cancer. Ordinarily this would be, and has been, con- 
fused with primary endometrial malignancy. 
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Janota and Reeek,"' Sarikadioglu,== Phaneiif,-® Jeaimeney and Sou- 
biran,-' Muller, Altkanfer and Szejnberg;^« 2 cases each by Robinson, 
Harms, Cliarache,-’ Bazterrica and others;-® 3 cases by Lenezowski;^® 
and 9 eases by Schmidlu Tliese reports were all verified by consulting 
the original sources,^ 

INCIDENCE 

Once attention is focused on a given process its apparent earlier rarity 
appears to diminish in the face of its more frequent recognition. 
Schroeder®^ was of the opinion that primary cancer of the Fallopian 
tube never occurred. According to various estimates in the literature, 
the incidence ranges from 1.33 per cent (Zangemeistcr®®) to 0.34 per cent 
(Martin®*) of operations on diseased tubes. "We liave been unaiile to 
verify the figures attributed to Martin. 

It is generally overlooked that the often quoted figures of Ziingemeister are 
derived from a twelve-year compilation of operative material from the Tlniversity 
Erauenklinik, Leipzig. In this study 5 instances of cancer of the tube were found 
among 374 operations for various types of tubal disease. While this gives an in- 
cidence of 1.33 per cent, it is well to remember that the material represents an 
annual average of about 31 operations. Tliat this is probably a fortuitous circum- 
stance is suggested by the experience of Danckwardt^^ who found one primary tubal 
cancer among 5,000 gjTiecologic laparotomies performed in the same clinic from 1926 
to 1932. For the thirty-four-year period prior to 192G, according to Zweifel,35 onij- 
7 instances of tliis disease had been seen in the same clinic. Frankls® stated that 
he had seen 12 instances over a period of twenty years, while Askanazy^r had 
observed only two examples in his laboratory over a period of thirty-five years. 
Bazterrica and others^s reported 2 instances (0.45 per cent) among 437 cases of 
tubal affection. Eleven cases were encountered in the Gynecologic Clinic of the 
Johns Hopkins Hospital during the fifty years of the hospital’s existence. Five of 
these had occurred prior to 1929.^1 Prom January, 1930, to January, 1940, accord- 
iag to TeLinde,3s 6 more cases were found among 14,365 gj’necologic operative speci- 
mens. It appears probable, therefore, if one allows for unreported as well as un- 
recognized eases, that the upper limit of primary tubal cancer incidence may be in 
the neighhorhood of 0.5 per cent. 


CLINICAL DIAGNOSIS 


It has been stated repeatedly that the diagnosis of primary cancer of 
the Fallopian tube has never been made before operation. Undoubtedly 
exceptions have occurred, t On the other hand, Ponyo^® stated that up 
to the time of his study cancer of the Fallopian tube was diagnosed in 
only 6.5 per cent of the reported instances. 'Without attempting to 
reconcile these two opposing points of view, ive wish to point out that 
MI a certain small group of patients a tentative clinical diagnosis of 
primary cancer of the Fallopian tube can be made with a fair degree 
of accuracy. This is illustrated by the case herein reported. 

_ Various authors have attributed diagnostic import to age; the pa- 
bent’s s tate of nutrition; intei’mittent, localized, eramplike pain followed 


I’M Leuret,’” while indexed, is not included here since nn on up tp 
way Sarikadioglu- is so briefly reported that its acceptability 

hy diagnosis was made in one of the cases reported 



Table I. Cases Eeportbd Since 1935 Where Authors Used or Advised Use op Postoperative Eadiation Therapy 
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1 ersonal communication from Dr. Herman Gharache. 
Personal communication from Dr. Louis E. Phaneuf. 
Personal communication from Dr. .Tohn H. Powers. 
‘Previously reported by Hornung, 1927. 
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incipient ulcerating cancer complicated by cervical stenosis, then a 
copious, serosangnincons uterine discharge becomes suspiciously pathog- 
nostic. ' For it can then be ascribed to an extrauterine origin, logically 
tubal, and a malignant complication may be inferred, as was done in 
our case. 

Hysterosalpingography as an aid in diagnosis is not mentioned in the 
literature, and was not used by us. It should be of inestimable value, 
however, when no pliysieal signs other than a vaginal discharge are 
detectable. 

If, therefore, the possibility of an extrauterine lesion is kept in mind, 
and if, too, hysterosalpingography is utilized, the generally justifiable 
pessimism concerning the practicability of making a clinical diagnosis 
of primary cancer of the Fallopian tube should not extend to those pa- 
tients presenting the syndrome of hemohydrops tubae profluens. 


THERAPY 

The question arises as to what constitutes adequate treatment. It is 
accepted that total hysterectomy and adnexectomy are logical pro- 
cedures when feasible. The question also arises as to the advisability of 
using high voltage roentgen therapy after operation. This was not 
used on our patient, despite its recommendation by numerous writers, 
because of the absence of factual support for such a recommendation. 
After careful search of the literature, we are unable to find satisfactory 
evidence of its value. There are several reasons for the lack of satis- 
factory information concerning the value of deep roentgen ray therapy. 
Among these are: (1) The number of patients so treated, because of the 
infrequency of the disease, is, according to Burnam,“ too small to war- 
rant conclusions; (2) writers who report the cases of patients operated 
upon several years previously often do not report the status of their 
patients at the time of the report; and (3) the period between the treat- 
ment given a patient and the reporting of her case is in numerous in- 
stances too brief to allow an estimate of the ultimate outcome. 

Table I illustrates tlie present status of this problem. It is seen here that 22 pa- 
tients had received postoperative radiation treatment. Of these, 10 (45 per cent) 
were known to be dead, and 8 (30 per cent) were alive at the time of the report. 
In 7 instances (31 per cent), the outcome of the treatment was not stated. Of the 
8 living patients, 5 had been alive less than one year, while 3 had been alive eight, 
three, and two years at the time of the reports. In brief, the information available 
here is too inadequate to warrant any conclusions as to the value of radiation therapy. 
Obviously an eight-year survival, as in Schmidt’s Case 4, is not conclusive. The 
same may be said of Kaplan ’s^^ patient who lived somewhat over four years. Eadia- 
tion treatment had been given to this patient Eve months after operation. While 
t lese cases are cited as encouragement for the combined use of surgery and radia- 
tion, the danger of drawing conclusions from such isolated experiences is clear 
when one compares them wdth the experience of Powers and Harrison.^o. <5 Their 
patient lived over four years before manifesting a local recnrrence which did not 
lespond to radiation therapy. Furthermore, there are reports of patients who lived 
or ong periods after operation nithout subsequent radiation therapy. Six of the 
patients in Niirnberger ’s^e study lived five or more years without postoperative 
ra la ion treatment, while 14 lived three 5'ears. Jahkola^s reported the case of one 
pa lent who was alive and well seven years (one patient who had had radiation 
lerapy was living after six years). Haupt’si patient lived tiventy years, Norris ’ 4 T 
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fornix. The mass was adherent but not fixed. It was felt that the process now 
w'as one of borderline operability, probably inoperable. A provisional diagnosis of 
cancer of the Fallopian tube was made, and operation was again advised. 

Operation . — Six days later (Aug. 11, 1936) a supravaginal hysterectomy and 
right salpingectomy were performed. The essential finding at operation, aside from 
numerous parietovisceral and viscerovisceral adhe.sions which made the operation 
difficult, was the densely adherent right tube. In situ the tube measured about 8 
cm. in diameter in its ainpullar portion. It resembled an ordinary hydrosalpinx, 
and so overlay the small uterus as to completely obscure it. For purposes of ex- 
posure, it was expedient to remove the tube separately, the tubal section being per- 
formed between hemostats in the gros.sl 3 ' normal isthmic portion. A supravaginal 
hysterectomj' was done in preference to a total removal, despite the suspicion of 
tubal malignancj', because this procedure was simpler and safer in the presence 
of the existing anatomic distortion and adhesions. The tube as removed was grossly 
intact. No left tube or ovarj- was demonstrable, while a right ovaiy could not be 
identified. No palpable retroperitoneal glands were felt, and there was no gi-oss 
evidence of peritoneal carcinomatosis. Convalescence was uneventful, and the 
patient was discharged from the hospital on the eleventh postoperative daj’. She 
was last seen in March, 1940, at which time she felt well and was gaining weight. 
Abdominal and pelvic examinations were irrelevant.'"' 


Tumor (5U 
I 




Tumor Cb) 






Distended fallopian tube-'- ' ' 


Pig'. 1. — Illustrating primary carcinoma of riglit Fallopian tube. Primary tumor 
at o. Distended Fallopian tube has been opened longitudinally and is seen to retract 
from Tumor a where the latter is unattached and projects into the lumen of the tube. 
Secondary tumor at b occluding lumen of tube. 


Pathologic Study. — Gross Examination: The fresh, gross, tubal specimen, ex- 
amined immediatelj^ after the completion of the operation, resembled an ordinary 
hj-drosalpinx with a closed fimbriated end. Except for numerous fibrous tags, its 
surface wms smooth. Over the point represented as Tumor h in Fig. 1, the tube 
decreased rather suddenlj' in caliber. Bej'ond this point the isthmic portion of 
the tube was of about normal caliber. Incision of the distended portion of the 
tube released a copious amount of wateiy, blood-stained fluid, while the infundibular 
portion revealed a soft, yellowish graj', friable material. 

The shrunken, formalin-fixed specimen measured 9.5 cm. in length and from 1.5 
to 4.5 cm. in diameter in its enlarged portion. At what corresponded to the in- 
fundibular portion of the tube was a tumor mass (o> Fig. 1) measuring 5.5 bj' 3.5 
bj’ 4 cm. The mass was softlj’ elastic and smooth, and its serosa presented no 
evidence of neoplastic involvement. On section, the wall of the tube retracted 
immediatelj'^ from the tumor proper. The cut surface of the tumor was j’ellonish 


♦Since preparation of this paper the patient has developed a left-sided cei\ica 
lyniphadenopathy. Tissue removed for biopsy revealed an 
cinoma resembling the section shown in Fig.. 6. Pelvic, abdominal, 

examinations and roentgenographic examination of the chest are at present irrele\ a t. 
Satisfactory temporary response has occurred to roentgen ray tneiapj. 
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lived nineteen years, Dannreutlier ’s^s lived six years, and Wharton lived thirteen 
years rvithout radiation therapy. Wharton and Krock^i reported the case of a 
patient who had died after five years, hut not of cancer. They also reported the 
cases of 2 patients who had been alive and well four and three years, respectively, 
at the time of their study. 

CASE REPORT 

Jffistory.— Mrs. M. D., white, aged 54 years, was first seen on May 2, 1931 because 
of a bloody vaginal discharge. Her family history was irrelevant. In 1915 she 
had had a left salpingo-oophorectomy, in 1920 an appendectomy, and in 1924 a 
cholecystectomy. She had never been pregnant, and had ceased menstruating, in 
1924, at the age of 47. No further vaginal bleeding had occurred until one year 
prior to consultation (six 3mars after the menopause) when she had begun to have 
a scanty, intermittent, odorless, bloody, vaginal discharge. 

Physical Examination -. — The vagina contained a slightly blood-stained secretion. 
The uterus was felt to be small, sjunmetrical, and in second degree retroposition. 
The parametrial regions presented no notable change, and the right ovary could 
not be outlined. The remainder of the examination and routine urine and blood 
examinations, including a Wassermann test, were of no significance. 

Impression . — The clinical impression was postmenopausal metrostaxis of undeter- 
mined origin. 

Diagnostic curettage on May 6, 1931, produced no grossly identifiable endome- 
trial tissue. Microscopic examination of the cervical tissue which had been excised 
showed no noteworth}^ pathology. Pelvic examination under anesthesia at this time 
was not noteworthy. The uterine canal measured between 3.5 and 4 cm. in length. 
There was no evidence of cervical stricture. 

Subsequent Course . — Each speculum examination following the curettage revealed 
some blood in the vagina, of which the patient was not cognizant. About a month 
after the curettage the patient again noted a bloody vaginal discharge. She con- 
tinued to bleed regularlj' though intermittentlj', having an occasional day with no 
bleeding. Speculum examination two and a half months later revealed a brown- 
ish, watery discharge coming from the cervical canal. The passage of a sound 
into the cervical canal and the bimanual examination were not noteworthy. A note 
was made at this time that while this postmenopausal bleeding might be caused by 
an uncomplicated, local, endometrial, vascular process, in view of the watery char- 
acter of the discharge, the possibility of tubal malignancy should not be overlooked 
and the possibility of a nonpalpable ovarian neoplasm (granulosa cell tmnor) should 
be considered. The patient felt well and was gaining weight. She was examined 
once more in March, 1932; then was not seen again until July 1, 1935. 

The history at this time was unchanged except that during the four months 
before July, 1935, she had felt she was losing urine from the bladder in small 
involuntary gushes. Examination revealed a blood-tinged watery secretion. A 
uterine sound met obstruction at about the level of the internal os which was 
passed with some difiiculty. The uterine cavity now measured approximately 6 
cm. in length. There was no evidence of pent-up secretion. Upon bimanual exam- 
ination a tender, smooth, adherent, somewhat elastic mass, measuring about 4 to 
6 cm., was noted in the right cul-de-sac. Cystoscopic examination was irrelevant. 
Five cubic centimeters of methylene blue were left in the bladder without evidence 
of methylene blue leakage per vaginam. The impression was again recorded that 
this was probably a cancer of the right Fallopian tube, and operation was advised. 
An ovarian cyst, however, could not be excluded. The increased length of the 
uterine cavity, together with the difficulty of passing a uterine sound, suggested 
a partial cervical stenosis. 

On Dec. 10, 1935 the patient gave the same history and stated that she felt 
well. The findings were also the same. Operation was again advised. 

The patient returned on Aug. 5, 1936, stating that she had been severely jarred 
in an automobile accident seven weeks previously. One week after the accident the 
blood-tinged watery discharge had ceased, and since then there had been con- 
siderable abdominal discomfort of a constant, dull, aching character. Examination 
was essentially the same as before, except that the right pelvic mass now bulged 
into the right lateral vaginal fornix, and there was induration in the right posterior 
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a for here the cells occurred in hroad strands and compact alveoli (Fig. 6). There 
was no necrosis, and the musculature of the tube showed discrete, dense aggregations 
of lymphocytes. 

Sections from the isthmie portion of tlie tube proximal to Tumor Z» showed no 
evidence of anatomic abnormality. 



Fig. 3. — High power of blocked area in Fig. 2 (X4S0). 



Fig. 4. — High power of tumor in Fig. 2 showing multilayered tum'or cells. Mitoses 

at a (x480). 

Sections from the uterus revealed the endometrium to varj'^ from the minor frac- 
tion of a millimeter to over a millimeter in thickness. The glands varied from 
narrow straight tubules to moderately tortuous structures with moderately widened 
lumina. AU were lined with columnar epithelium. In addition, there were numerous 
large, dilated glands which in general were lined by a single layer of epithelium 
varying from low columnar to flat. No mitotic figures were seen. The inter- 
glandular stroma had the appearance of fibrous connective tissue, and in its super- 
ficial portion showed the picture of bona fide endometritis. 

Pathologic Diagnosi-s . — ^Primary carcinoma (papillary) of the right Fallopian 
tube associated with a secondary, intralumenary-occluding tumor nodule and hydro- 
salpinx; salpingitis, chronic, probably secondary to neoplastic change; senile atrophy 
of the uterus; endometritis, chronic; glandular hyperplasia of the endometrium (?). 
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gray and opaque. There was a central area of lieinorrliage and a narrow peripheral 
zone which was gray, glistening, and translucent. Over this zone the tumor was 
adherent to the tubal wall. 

The previously distended portion of the tube had shrunken considerably. It had 
a slightly corrugated, pale gray, and glistening mucosa, and measured C cm. in 
circumference and 1 to 1.5 mm. in thickness. At the extreme uterine end of this 
dilatation, there was a smaller tumefaction (h. Fig. 1) which measured 1.5 by 1.5 
by l.S cm. It appeared to be well circumscribed, confined within the lumen of the 
tube, and on section presented a pale graj', glistening, translucent surface. 

The uterus was small, measuring 3.5 by 2.8 by 2 cm. In the fixed specimen 
the uterine cavity measured 2 cm. in length, and the myometrium 0.8 cm. in thick- 
ness. The endometrium was smooth and could l)e seen distinctly. In its thickest 
portion it measured about 1.5 mm. 

Eistologic Examination; Sections through the tube wall and Tumor a (Fig. 1) 
showed Fallopian tube muscularis along one side; occasional moderately dense 
aggregations of mononuclear white blood cells, some of the plasma cell type, in 
the inner half of the tube wall ; and only a scanty lymphocytic infiltration in the 
outer half of the wall. The serosa was not definitely identifiable. 



Pig. 2. — Section from Tumor a. Fig. 1, and wall of attached Fallopian tube. Blocked 
area is a blood vascular space containing tumor cells, a indicates tumor process in- 
vading wall of tube (X60). 

The luminal aspect of the sections showed an obvious neoplasm with a papillary 
arrangement (Pigs. 2 and 4). The papillae were composed of central connective 
tissue cores with capillaries, dense round (plasma) cell infiltration, and a peripheral 
epithelial covering of large round and fat spindle-shaped cells several layers in thick- 
ness. These cells were ii-regular in size, sliape, staining reaction, and polarity. The 
chromatin distribution was coarse and often scanty. Nucleoli occurred but were 
not constant, while mitotic figures were abundant. Toward the center this cellular- 
area ceased abruptly to pass over progessively into a zone of inflammatory change 
and then a zone of necrosis. Only the inner half of the tubal wall showed invasion. 
A few psammoma bodies were noted in the areas of round cell infiltration of the 
tumor interstitium and also in the more central area of necrosis. 

Sections from the thin-walled, fluid-containing portion of the tube showed a 
slightly undulating inner surface (Pig. 5) lined by a single layer of flat or low 
columnar cells. Only a rare club-shaped fold was seen. A moderate subepithelial 
round cell infiltration also involved the remainder of the tube wall. 

Sections from the smaller Tumor h showed a cytology similar to that in the 
larger Tumor a. However, its papillary character was not so obvious as in Tumor 
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It also cannot be definitely stated whether the endometritis was secondary to con- 
tact with the products of tumor degeneration passing from the tube into the uterine 
cavity or secondary to a possible cervical stenosis. 


SUMMARY AND CONCLUSIONS 

A case is reported of primary carcinoma of the Fallopian tube which 
was tentatively diagnosed before operation. The patient is alive and 
well four years after opei’ation (see footnote, p. 812). 

The symptoms and signs of this comparatively rare disease, as one 
obtains them from the literature, are so protean, and in general so 
similar to other types of adnexal disease that there is little logical basis 
for suspecting its existence. 

A tentative diagnosis of primary carcinoma of the Fallopian tube, 
however, can logically be considered in that limited group of patients 
who present the syndrome of hydrops tubae profluens with a sero- 
sanguineous vaginal discharge but no causative vaginal or uterine 
pathology. 

Hysterosalpingography should have a definite place in the establish- 
ment of a provisional clinical diagnosis, especially if palpable pelvic ab- 
normality is not demonstrable. 

The high degree of malignancy of this disease, as generally stated 
in the literature, is in some instances probably more apparent than real 
when one considers, as in the case liemin reported, the long duration of 
the disease before operation. 

The use of high voltage roentgen ray therapy is recommended by 
numerous authors. However, there is at the present time no suitable 
information available that indicates its value in the treatment of this 
disease. 
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Clinical Pathologic Summary.— T \iq neoplasm represents a primary carcinoma of 
the Fallopian tube occurring in a woman past the menopause, whose symptoms were 
of sis years’ duration, who was under observation for five years, and whose condi- 
tion was tentatively diagnosed a year before operation. The diagnosis was based 
on the history and tlie observation of a watery, blood-stained cervical discharge 
unexplained by diagnostic curettage and physical examination. 


LuPne-n 







Fig. 5. — Section through wall of distended Fallopian tube, showing at a single 
layered flattened and cuboidal epithelium. Aggregations of leucocytes further out in 
tube wall (X235). 



Fig. 6. — Section through Tumor b. Fig. 1 (X235). 


It is impossible to say whether this patient’s initial bleeding originated from an 
incipient tubal neoplasm or whether it represented a coincidental endometrial 
hemorrhage, as occurs in some forms of benign postmenopausal bleeding. However, 
in view of the uninterrupted character of the bleeding, and its gradual evolution to 
a predominately serous discharge, it is probable that it originated in the tube. 
The peripheral necrosis of the parent Tumor a explains the source of the serous, 
blood-stained secretion and the secondary phenomenon of hydrops tubae profluens 
which became increasingly profuse apparently as the size of the tumor and its 
degenerative changes progressed. The sudden cessation of the discharge one week 
after an injury is explained by the development of the secondai-y Tumor b which 
occluded the tubal lumen. Wliether Tumor b represents a free tumor transplant, 
a metastatic process, or a separate malignant focus cannot be definitely determined. 
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walnut and appeared to be hemorrhagic. The involvement became less marked from 
this point toward the torn fimbriated end. 

The uterus and both adnexa were removed. The pathologic report was primary 
adenocarcinoma of the left tube with implantation and lymphatic metastases to 
the uterus, right tube, and the large left ovarian cyst. 



Fig. 2. — Hysterogram with 6 c.c. of contrast medium. 


The follow-up notes show that despite postoperative x-ray therapy there were 
progressive weakness, weight loss, abdominal distention, epigastric distress, and 
five months after the operation general abdominal carcinosis. The patient was 
admitted to Dr. King’s Hospital, Bay Shore, Oct. 16, 1933, where she died a 
month later. An autopsy was not made. 

Bleeding in primary carcinoma -of the tube without secondary involvement of the 
uterus presupposes patency of the tubal lumen. The lesion of the tube need not 
be necessarily large to cause bleeding, in wliich respect it resembles Paget’s disease 
of the nipple where the papillary lesion is minute. 

The outstanding symptom which differentiates papillary ovarian carcinoma from 
papillary carcinoma of the tube appears to be intermittent bleeding. I have rarely 
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DISCUSSION 

DE. ISIDOE C. EUBIN, Neiy York, N. Y. — During the years 1928 to 1939 
inclusive, 8,356 patients were admitted to the Gynecologic Service of Mt. Sinai 
Hospital. Tliere were 410 cases of carcinoma of tlie female genital tract. One 
case of primary carcinoma of the Fallopian tube was encountered and 4 secondary 
cases. 

In order to note the relative incidence of tubal carcinoma, it was compared with 
the incidence of carcinoma of the ovaries, uterus, cervix, and external genitalia 
(Table I). 

Table I 



PRIMARY CASES 

SECONDARY CASES 

Carcinoma of ovary 

125 

12 

Carcinoma of corpus uteri 

88 

4 

Carcinoma of Fallopian tube 

1 

4 

Carcinoma of cervix 


151 

Carcinoma of vagina 


10 

Carcinoma of vulva 


14 

Carcinoma of clitoris 


1 


Among the private patients, there were during 1928-1939, 333 cases of genital 
carcinoma. In 5 of this group the tubes were secondarily involved. In 2 cases 
because of metastatic involvement, the pathologist reported that tlie lesion ivas 
probably primary; and in only one case was an unequivocal diagnosis made of 
primary carcinoma of the Fallopian tube. 

The case of primary tubal carcinoma on the Ward Service was referred by me 
to the hospital Jan. 11, 1933, with the diagnosis of a left-sided ovarian carcinoma. 
She was a 61-yeai-old unmarried woman, eight years after her menopause. She 
complained of lower abdominal pains for six months previous to her admission. The 
pains were located more often in the left than the right lower abdominal quadrant 
and were intermittent and cramplike in character. There were pelvic heaviness 
frequent urination and constipation for two years and occasional slight bleeding 
from the rectum. There was no vaginal discharge. 

At operation a left ovarian cyst the size of a grapefruit was found, adherent 
to the uterus, partly intraligamentous. The sigmoid and omentum were adherent 
to the cyst and about a quart of free amber colored peritoneal fluid Avas present. 
The left tube Avas found thickened and lay upon the anterior surface of the left 
ovarian cyst to Avhich it was densely adherent. Its distal end was tom in the 
manipulation and appeared to contain soft, pai-tially necrotic and perhaps car- 
cinomatous tissue. Seven centimeters from the fundus it bulged to the size of a 
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negative. A livsterogram was niucle with fractional filling of 2, 4, (i, and 10 c.c. 
contrast fluid. The differential contrast with .'lO c.c. of carbon dioxide was strik- 
ingly suggestive. 

Without going into the technical consideration and the question of possible dis- 
location of carcinoma, I believe that we may safely use hippuran or other analogous 
substances for this purpose. 

Eeflecting upon the rare occurrence of primary tubal carcinoma, despite the rela- 
tively great frequency of salpingitis, one wonders whether chronic inflammation has 
anj^ etiologic importance. On the other hand, the question why the Fallopian tube 
enjoys this apparent immunity while other derivatives of the Mullerian tract are 
frequently attacked by carcinoma, must remain unanswered for the present. 

DE. WILLIAM A. SCOTT, Toronto, Canada. — Dr. Martzloff’s compilation was 
made at the end of I93S, and in February, 19.39, Dr. D. Nelson Henderson re- 
ported 2 eases from our service, both of which liad occurred witliin a period of 
fourteen months. Dr. Henderson has recently had another case in his private prac- 
tice, as yet unreported. 

The diagnosis always presents great difficulties. Tlie most common .symptom is 
vaginal bleeding, usually occurring in patients past tlie menopause. Tlie patients 
in eacli of our reported cases were 57 years of age. The preoperative diagnosis on 
our second ease was granulosa cell tumor of the ovary, made on the basis of post- 
menopausal bleeding, negative findings on curettage, and palpation of a small 
tumor, thought to be ovarian. When no tumor is palpable, the diagnosis is usuallj' 
carcinoma of the fundus of the uterus, and diagnostic curettage may not always 
differentiate between these two conditions, as secondary involvement of the en- 
dometrium may occur. If no tumor is palpable, and diagnostic curettage is nega- 
tive, the patient may be treated expectantly or by radiotherapy and valuable time 
may be lost. 

The frequency with whicli tubal carcinoma is associated with evidences of pre- 
vious inflammatory disease is apparent from the study of the literature. In both 
of our cases the gi-oss appearance of the tubes suggested previous inflammatory 
disease, and one patient gave a history of a post-partum pelvic inflammation. 

It is obvious that the prognosis is bad in all these cases, and the value of 
radiotherapy after operation has yet to be established. In our first case the 
diagnosis was not made even with the abdomen opened, and consequently a supra- 
vaginal hysterectomy with removal of tubes and ovaries was carried out. Twenty- 
two months later there was recurrence in the cendx, wliich was treated with radium 
and deep x-ray therapy, and the patient then remained well for two years before 
developing widespread secondaries. The second case was diagnosed at the time of 
operation, and a total hysterectomy done. She remained well for three years and 
then developed multiple secondaries. 

DE. BENJAMIN P. WATSON, New Tokk, N. Y.— In the last year I have seen 
two cases of primary carcinoma of the tubes, botli private patients. In one there 
were no symptoms whatever except abdominal pain and the finding of a palpable 
mass to one side of the uterus. The other patient had the typical history described, 
except that her intermittent discharge was not blood stained but wateiy in character. 
This patient had had three attacks of what appeared to have been pelvic inflam- 
matory disease. She ran a fever over several weeks, then it subsided, and I saw 
her for the flrst tiihe after this episode. Feeling a mass at the side of the uterus 
I made a diagnosis of inflammation. She remained comfortable without fever until 
two months later when she had another febrile attack. We observed her through 
the second attack of fever until the temperature subsided but the watery discharge 
continued. Surgery was decided upon. The preoperative diagnosis was pelvic in- 
flammatory disease with possible hydrosalpinx, but we found a primaiy carcinoma 
of the tube. 

There was no question about the primary site of the disease in either case. In 
the second the tube when removed looked like the ordinary pus tube but on opening 
it we were surprised to find it filled with a soft mass of carcinoma. 
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encountered a case of papillary ovarian carcinoma which gave rise to uterine bleed- 
ing. In the differential diagnosis one must exclude on the one hand granulosa 
cell tumors, and on the other hand the rare combination of uterine papillary 
carcinoma with metastatic ovarian papillary carcinoma and vice versa. Both con-, 
ditions were stressed by Dr. Martzloff. In contrast to papillary adenocarcinoma, 
the granulosa tumor is rarely adherent. Hormonal assay may help to distinguish 
estrogenic bleeding from that due to carcinoma. 



Fig. 3. — Hysterogasogram after 10 c.c. of contrast medium and 30 c.c. of CO 2 . Note 
the defects in the conflguration of the uterine cavity and the well-marked coating of 
the surface mucosa. 



Pig. 4. — The carcinomatous uterus opened up ; compare with Pig. 3. 

A word as to uterotubal radiography in relation to malignancy which Dr. Martz- 
loff thinks may be of value in differentiating uterine from tubal carcinoma. Since 
the availability of soluble crystalloid iodine compounds, I have again taken up 
injection of intrauterine radiopaque media as a diagnostic aid. 

I wish to refer in this connection to a case in which carcinoma of the corpus was 
suspected. The patient was 49 years old, and began to bleed after three years of 
menopause. She bled for three months before her admission to the hospital. Her 
uterus was enlarged to the size of a six weeks’ gestation while the adnexa were 



FIBEOJIYOMA ANGIOMATOSUM OF THE UTERUS® 

George H. Gardner, M.D., Chicago, III. 

(From, the Department of Obstetrics and Gynecology, the Northwestern University 
Medical School and the Gynecologic Service of Passavant Memorial Rospital) 

T his is an interpretation of the nnnsual microscopic picture en- 
countered in three submucous uterine tumors. Grossly, these tumors 
appeared to be partially degenerated fibroids. IMieroseopieally they are 
composed of a smooth muscle and fibrous tissue stroma; however, there 
are few bundles of muscle fibers in transverse, longitudinal, and oblique 
sections, as is usual in a fibrom3’’oma. Innumerable normally developed 
arteries are disseminated throughout these tumors and constitute their 
most striking microscopic characteristic; manj’' of the arteries are quite 
large, others are small. 

Such tumors are difficult to elassifj'^; thej’^ appear to be potentially 
malignant. 

MATERIAL 

Tumor 1. — (I am indebted to Drs. H. O. Jones and .John I. Brewer for the 
clinical data about this patient.) A 40-year-old nullipara was first admitted to 
St. Luke’s Hospital in November, 1931, because of the usual systemic symptoms from 
a profound secondary anemia. A “fibroid polyp,” the size of a small orange, 
presented in the external os and was removed by clamping and cutting its narrow 
pedicle. 

She was readmitted in May of 1936, four and one-half years later, because of 
weakness and palpitation, again the result of marked secondary anemia. Fibro- 
myomas were palpated in a uterus the size of a two and one-half months ’ pregnancy. 
Transfusions were given and a subtotal hysterectomy was performed. A soft poly- 
poid tumor was found in the fundic portion of the uterine cavity; at its base there 
was invasion of the uterine muscle. This infiltrating tumor was sarcoma. 

Her third admission occurred in November, 1937. ' The pelvis and lower abdomen 
were filled by firm tumor nodules; ascites was present; metastases were palpated in 
the vagina. She died in March, 1938, approximately six and one-half j^ears after 
the vaginal myomectomy. The cause of deatli was generalized sarcomatosis, proved 
at autopsy. 

Grossly, the original tumor, removed in 1931, was firm and spherical; red gray 
edematous tissue and streaks of yellow were noted on its cut surfaces. Microscopi- 
cally, there is not much tissue which one can interpret as usual for a fibromyoma. 
The tumor appeared to be lobulated (see Fig. 1) ; each lobule was demarcated by a 
zone of necrotic tissue and consisted of an artery surrounded by a collar of pale- 
staining fusiform cells with elongated nuclei (see Fig. 2) ; these cells were arranged 
more or less radially in relation to the vessel. In the pei-iarterial collars of essen- 
tially uniform-sized, pale-staining cells, one encounters an occasional mitotic figure. 

There were several fibromyomas in the uterus removed in 1936, but the striking 
lesion was a soft gray polypoid tumor in the uterine cavity; it was attached to the 
fundus over a broad area. This tumefaction measured 6 by 4.5 by 4.5 cm. and, 
beneath it, tumor tissue invaded the uterine musculature. There was striking 
similarity, microscopically, between this necrotic polypoid tissue in the fundus of 
the uterus (see Fig. 3) and the original polypoid growth of 1931 (see Figs. 1 and 
2). The tumor invading the myometrium was a typical spindle-cell sarcoma, with 
an abundance of mitoses. 

*Presente(i, bv invitation, at the Sixty-Fifth Annual Meeting of the American Gyne- 
cological Society, The Seigniorj^ Club, Province of Quebec, Canada, June 17 to la, 
1940. 
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DR. NATHAN P. SEARS, Syracuse, N. Y . — There have been two specimens of 
primary carcinoma of the tube in my laboratory in the last five years. One, a 
private patient of mine, is alive and free from any recurrence four years after 
supravaginal hysterectomy and bilateral salpingo-oophorectomy. 

I would like to ask Dr. Martzloff whether or not he feels that the exact diagnosis 
of adnexal tumor, suspected of tubal malignancy, is of sufficient importance to 
justify the use of any mechanical means in diagnosis, either lipiodol or gas? I 
have a feeling that there may be a very definite possibility of spreading cancer 
cells into the peritoneal cavity from such a procedure. 

DR. MARTZLOFF (closing). — Dr. Sears’ question of whether an exact diagnosis 
is sufficiently important to warrant liysterosalpingography, of coui'se, raises a point 
that must occur to everyone. I would consider the procedure justified on the basis 
of what is commonly found at these operations. Dr. Watson stated that his clinical 
diagnosis was that of pelvic inflammatory disease, which is a situation frequently 
encountered. In our case the diseased tube at operation resembled a huge hydro- 
salpinx. In view of the fact that cancer of the Fallopian tube is so commonly 
associated with a perisalpingitis and occlusion of the abdominal ostium, hystero- 
salpingography carefully done is probably relatively safe and therefore desired 
in a patient who has this watery discharge and in wliom nothing can be felt on 
examination. The need for early diagnosis probably outweighs the possible theo- 
retical hazard of forcing cancer into the peritoneal cavity by this type of examin- 
ation. 
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Pig. 3. — Necrotic polypoid tumor in the uterine cavity (X70). Note the striking 
similarity to the “polypoid fibroid” (see Pig. 1) removed four and one-half years 
previously. (Photographed by Clarence B. Mitchell.) 
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Fig. 4. — Vaginal metastasis of spindle-cell sarcoma (X172). (Photographed by 

Clarence B. Mitchell.) 



Fig. 5 . — (Tumor 2.) The arrangement of stromal cells is not typical for a uterine 
fibromyoma. The large number of normally developed arteries is striking (X52). 
(Photographed by Clarence B. Mitchell.) 
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The vaginal metastasis of 1937 was also a spindle-cell sarcoma (see Fig. 4). 

Tdmoe 2. — A 36-year-old para i, gravida i, not pregnant for thirteen years, was 
admitted to Passavant Memorial Hospital on Dec. 6, 1937, as a private patient of 
Dr. Arthur H. Curtis. (I wish to thank Dr. Curtis for permission to include these 
data.) She complained of profuse menstruation, and intermenstrual bleeding. A 
polypoid uterine tumor presented in the external os; it was excised. 

Grossly this tumor was described as the size and shape of a cervical stump; it 
was solid and edematous. Microscopically there was almost a complete absence 
(see Pig. 5) of the usual whorl pattern of a uterine fibromyoma. The large num- 
ber of thick-walled arteries was striking; between the vessels there were smooth 



Pig-. 1. — (Tumor 1.) This tumor appears to be lobulated (X36). (Photographed by- 

Clarence B. Mitchell.) 



Pig. 2. — (Tumor 1.) 

nuclei 


A periarterial collar of pale-staining fusiform cells 
(X108). (Photographed by Clarence B. Mitchell. 


with elongated 

) 


muscle fibers and fibrous tissue cells of fairly uniform size. In places the stroma 
was compact, elsewhere it was loose (see Pig. 6). There were a few zones of focal 
necrosis; in other areas the tumor was edematous. If one searches diligently he 
will find an occasional mitotic figure, but they are very rare. 

In view of the peculiar microscopic appearance of this polypoid tumor and the 
clinical course of Tumor 1, Dr. Curtis advised his patient to return for a vaginal 
hysterectomy; this was performed on Jan. 6, 1938. Gross and fiiicroscopic study 
of the uterus failed to reveal anytliing abnormal. This patient is reported to be 
well. 
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it was solid, ivory in color, and through it there were streaks of gray gelatinous-like 
material. Although there was a well-defined capsule posteriorly, this tumor invaded 
the uterine canal anteriorly, as a hutton-like, firm, sessile polyp. 

Microscopically the tumors in the fundus were typical fibromyomas. The small 
tumor, that had become submucous, was devoid of a capsule on its mucosal margin 
(see Fig. 7). It was partially degenerated; there were areas of hyaline change and 
some of liquefaction. In places one recognized the classical architecture of a 
fibromyoma but, for the most part, tjq)ical m 11 bundles were absent. The tumor 
contained many arteries (see Fig. 8), i.e., large ones, small ones, and some that 
were minute. In some areas the stromal cells were arranged loosely; in others 
they were compact (see Fig. 8). Some of the arteries had extremely thick walls 
and about them there was a suggestion of periarterial collars of tumor tissue. The 
stromal cells were essentially uniform in size; there were no mitoses. 

The patient is well. 



Fig'. 8. — (Tumor 3.) The tumor contains many arteries. In some areas the stromal 
cells are arranged loosely (X52). (Photographed by Clarence B. Mitchell.) 

DISCUSSION 

It has been difficult to determine the nature of these tumors, and a 
careful survey of the literature has not helped materially in their 
elassifieation. Furthermore there has been a lack of unanimity in the 
diagnoses suggested by others who have seen these sections. The most 
frequent reaction is to classify them as unusually vascular fibromyomas. 
Some believe that they are sarcomas; others consider them hemangio- 
mas. 

Although they are more vascular and more cellular than usual, for 
the following reasons these tumors are classified as fibromyomas : First, 
a fibromyoma is the most common solid uterine tumor; second, typical 
fibromyomas were also present in two of the three uteri ; third, on gross 
examination, they appeared to be partially degenerated fibromyomas; 
fourth, a characteristic feature of their microscopic appearance is the 
paucity, but not complete absence, of usual fibromyoma architecture 
(each tumor contains some whorls of muscle fibers with bands of cells 
cut transversely, longitudinally and obliquely; Tumor 3 most closely 
approaches the usual microscopic appearance of a fibromyoma) ; fifth, 
one is accustomed to think of uterine fibromyomas as relatively avas- 
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Tumor 3. — A 41-year-old nullipara was admitted to tlie Gynecologic Service at 
Passavant on Jan. 8, 1939; her complaints included lower abdominal pain and 
irregular, profuse menses. The uterus contained fibromyomas and extended three 
fingerbreadths above the symphysis. A subtotal hysterectomy was performed. Fig. 
7 is a drawing of the opened gross specimen. Attention is directed to the 1% 
inch tumor in the posterior wall of the uterus; it was chiefly intramural but bulged 
into the uterine cavity (see A on Fig. 7) at the level of the internal os. Grossly 



Fig. 6. — (Tumor 2.) In places the stroma is compact, elsewhere it is loose (X70). 
(Photograplied by Clarence B. Alitchell. ) 



amputated through the cervix.'" The tumore^*in*^the°fundus^*were’ 

At "A/; a firm sessile Intramural tumor Llged anSrlv into 

internal, os The insert is a vertical section of this ?umir Vote the st?laks of 
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changes in a fihrom.yoma. Tlie task is simplified . when the tumor is 
soft, brainlike, partly necrotic and partly hemorrliagic arid contains 
classical microscopic evidence such as abnormal mesoblastic cells, poty- 
morphism, hyperchromatism and mitotic figures; giant cells are not 
uncommon. Variations in the histologic criteria, for the diagnosis of 
sarcoma arising in a uterine fibromj’-oma, are undoubtedly responsible 
for the discrepancies which have occurred in the incidence of sarcoma 
reported by different clinics. 

The periarterial collars of tumor ^ cells, so conspicuous in Tumor 1 
(see Figs. 1 and 2), suggest that perithelioma might be an appropriate 
diagnosis. The term perithelioma is not generally accepted today, al- 
though it is permissible to speak of a peritheliomatous distribution of 
tumor cells. MacCallum has expressed the attitude of most pathologists 
as follows : “ . . . . there often occurs wliat seems to be a local necrosis 
of the tumor cells from lack of sufficient blood supply. This leads to a 
curious condition in which only those cells which are close to the blood 
vessels remain alive. . . . Consequently the tumor appears to he made 
up of blood vessels each with a thick mantle of cells, and such tumors 
have been deserihed as a separate type under the name angiosarcoma. 
The cells about the blood vessels have been regarded as arising from a 
hypothetical tissue spoken of as perithelium, and the tumor, therefore, 
called a perithelial angiosarcoma. It is possible that tumors 'v^dth this 
structure really exist to which the explanation .just given will not apply, 
but I have not seen them.” 

Tumor 1 appears to be lobulated (see Fig. 1). Each unit consists of 
an artery surrounded by a wide zone of tumor cells. Individual lobules 
are demarcated by a zone of necrosis (see Fig. 2). This tumor’s struc- 
ture coincides with MacCallum ’s description; consequently the terms 
perithelioma and angiosarcoma can be eliminated from further consid- 
eration. 

One might think that these tumors are hemangiomas in uterine 
fibroids. Hemangiomas of the uterus are rare; they have been reported 
in the literature under the titles of angiomyoma, angiofibroma, heman- 
gioma, hemangiomyofibroma, telangiectatic fibromyoma and hemangiee- 
tatic myoma. No illustrations have been found that are identical with 
the tumors viiicli I have described; however, those which most closely 
resemble these specimens appear in the reports of angiomas of the 
uterus. 

By definition, a hemangioma is a tumor composed of blood channels; 
these channels may be dilated capillaries, as in a telangiectasis, or large 
irregular blood spaces, as in a cavernous hemangioma. There may be 
proliferation of the intima lining the blood channels. Furthermore, one 
is likely to think of hemangiomas as tumors of veins although arteries 
too may participate. Grossly, a hemangioma is a blood.y, purple red, 
vascular tumor; the specimens which I have described were pale, vffiite, 
and partiallj^ degenerated. Furthermore, the blood vessels in these 
tumors are well-developed arteries of various sizes (not dilated capillaries 
and blood spaces) ; most of the ai’teries possess a delicate intimal lining 
and a thick muscular media. Consequently these tumors are not true 
hemangiomas. 
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cular tumors although it is recognized that there may be great variations 
in the number, and the size, of their intrinsic vessels. Consequently the 
ensuing discussion is an interpretation of the unusual microscopic pic- 
ture found in these fibromyomas. 

Each tumor contains areas of degeneration, either focal necrosis, small 
hemorrhagic zones, edema, liquefaction or hyaline changes. Conse- 
quently their vascularity and tendency to a compact stroma (see Fig. 
8) may be relative, the result of compression and close packing of tis- 
sues; blood vessels and supporting fibrous tissue stroma might persist 
after intervening 'bands of smootli* muscle fibers had degenerated and 
disappeared. I doubt that this is the sole explanation for their vascu- 
larity because the vessels are larger and more numerous than one 
usually finds in a fibromyoma, irrespective of its size, location, and the 
amount of degeneration in it. 

The vascularity of a tumor would be altered if there had been inter- 
ference with its blood supply, e.g., torsion of the pedicle. Neither one 
of the polypoid tumors Avas engorged or bloody; they were pale and 
edematous. Their vessels are normal arteries (see Pig. 5), not distended 
veins. 

In the literature one finds comments on the increased vascularity 
sometimes encountered in the dependent portions of submucous fibroids. 
In the specimens under consideration, the increase in arteries is a dif- 
fuse phenomenon; it is not restricted to one portion of the tumors. 

Sampson’s observations on injected uteri are an excellent source of 
information about the great variations whicii may occur in the intrinsic 
vessels of uterine fibromyomas. He found that the vascularity of myo- 
mas differs markedly from that of the myometrium; frequently the 
tumors have more arterial supplj'^ but always fewer veins than the 
uterine musculature in Avhich they are located. In some of his tumors 
there was extensive development of the intrinsic blood vessels, filled 
with the arterial injection mass, so that the injected specimen grossly 
appeared more like ' ‘ an arterial angioma rather than a myoma. ’ ’ Samp- 
son did not include either microscopic descriptions or photomicrographs 
in his contributions. 

There are facts to support the contention that these tumors had al- 
ready become sarcomatous, e.g., first, none of them is well encapsulated 
although in Tumor 3 a capsule is lacking only on the mucosal surface 
(see Fig. 7), and a capsule would not be expected around polypoid sub- 
mucous fibroids; second, there is a riclily cellular stroma in certain 
areas of Tumors 2 and 3 ; third, a few mitotic figui’es ai’e present in 
Tumois 1 and 2 (more than an occasional mitosis is needed for the 
diagnosis of sarcoma. These mitoses are significant. They denote a 
tendency to rapid groAvth of tissue); fourth, the St. Luke’s patient 
eventually died of sarcoma. HoweA^er, there Avas a long interval, four 
and one-half years, betAveen the vaginal removal of Tumor 1 and the 
hysterectomy, Avhen sarcoma Avas found in the uterus. 

Sarcomas are vascular tumors, but it is not typical for them to con- 
tain innumerable large normally developed arteries. Great difficulty 
may be encountered in making the microscopic diagnosis of sarcomatous 
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DISCUSSION 

DR. BENJAMIN P. IVATSON, New York, N. Y. — As long ago as 1911 I pub- 
lished, with the late Dr. A. H. F. Barbour, two cases of what we then called peri- 
thelioma, one of the uterus and one of the tube. As Dr. Gardner has said, this 
term, perithelioma, is no longer admissible, but the tumors as then described were 
very similar in gross and in microscopic appearance to those presented today. 

Dr. Gardner was so good as to sen.d me the original microscopic preparations 
from his cases. I was so struck bj- them that I asked Dr. Arthur Purdy Stout, head 
of the Surgical Pathological Laboratory of the Columbia Universitj' College of 
Physicians and Surgeons, to go over them with me. I should like to quote Dr. Stout’s 
commentary : 

“I have spent some time studying the tumor of the uterus sent to you by Dr. 
George II. Gardner, which he proposes to call ‘Fibromyoma angiomatosum. ’ It is a 
most interesting lesion, and I think that we can get some clue to its origin from 
the section No. 3072 of the original growth which presented in the e.xternal os and 
was removed by cutting its pedicle in 1931. This tumor resembles in many respects 
a tumor which grows in the skin and subcutaneous tissue, coming from the smooth 
muscle of the blood vessels. There are other smooth muscle tumors in the skin which 
come from the hair muscles and the muscles of the genital zones, such as the nipple, 
areola, and vulva. These are coihposed exclusively of smooth muscle, but the ones 
that come from the vessels arc also well supplied with large, thick-walled vessels not 
unlike the ones in the cervical tumor. I think, therefore, tliat I would call this 
original tumor a leiomyoma of vascular type. I think that Dr. Gardner is in error 
in calling the vessels arteries. Just because a vessel has thick muscle walls does 
not necessarily make it an arterj’. Differential stains should be done to show the 
actual distribution of smooth muscle, elastic tissue and connective tissue in order 
to determine the nature of these vessels. To me they seem much more like thick- 
walled veins. 

“I think that he is probably right in believing that tlie malignant portion of the 
growth is a leiomyosarcoma, but it is a great pity not to attempt to get confirmation 
of this by differential stains. It is of very great interest to find that the tumor, 
even in its malignant manifestations, still continues to form large vessels.” 

Dr. Stout has made a special study of these leiomyomas which originate in the 
smooth muscle of blood vessel walls and tend to occur in the subcutaneous tissues 
in various regions of the body. He is inclined to think that the tumors described bj' 
Dr. Gardner are of essentially the same nature. On the other hand we have always 
been inclined to think that fibromyomas of the uterus are avascular tumors. As Dr. 
Stout says in his criticism, the thick-walled vessels are not necessarily arteries, most 
of them are veins. 

After seeing Dr. Gardner’s specimens I took at random a number of sections of 
ordinary fibroid tumors of the uterus to see what type of blood vessels they contained 
and was rather surprised to find that a great many of those ordinary fibroids had 
large vessels very much the same as those which Dr. Gardner found in his tumor. 
It seems entirely possible that the tumor described by Dr. Gardner took origin in 
the smooth muscle of such vessel walls. 

Dr. Stout’s suggestion that the tumor be classed as a leiomyoma of vascular type 
seems to me to fit the picture better than the name suggested by Dr. Gardner. I feel 
certain, now that attention has been drawn to this tumor, that many more will be 
described and that agreement will be reached regarding its proper classification. 

The important thing clinically is a recognition of the fact that sarcomatous change 
is a very definite possibility and that, as Dr. Gardner states, avulsion of those 
growths, when presenting at the cervix, or their removal from the uterine wall by 
myomectomy is not sufficient; a hysterectomy ought to be done. 
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A quotation from the Chapter on Angioma in Ewing’s Neoplastic Dis- 
eases supplies a term which would distinguish these tumors from other 
fibromyomas. “Excessive development of blood vessels occurs in many 
tumors. . . . Very often such vessels present a normal or nearly normal 
structure and do not exhibit neoplastic growth. Such tumors are not 
true angiomas, but their vascularity may be indicated by the term 
‘ angiomatosum. ’ ” An abundance of normally developed arteries (see 
Fig. 5) constitutes the most striking microscopic characteristic of the 
tumors which I have described. Consequentlj'’ fibromyoma angiomatosum 
is an appropriate name for them. 

SUMMARY 

An interpretation has been presented for the unusual histologic struc- 
ture encountered in three, similar, uterine tiimors. The microscopic find- 
ings include (1) innumerable well-formed arteries, (2) paucity of the 
usual arehiteetui*e of a fibromyoma, (3) areas of degeneration, and (4) 
some tendency to compactness of the cellular stroma. These tumors were 
submucous; two were polypoid; and the other one lacked a capsule on its 
mucosal surface. A few mitotic figures have been found in two of the 
tumors. One shows striking periarterial distribution of tumor cells ; this 
patient eventually died of sareomatosis. The other patients are reported 
to be well, one and one-half and two and one-half years, respectively, 
after operation. 

CONCLUSIONS 

This is an unusual type of uterine fibromyoma. It appears to be 
potentially malignant ; at any rate the patient from whom the first tumor 
was removed died of sareomatosis. Myomectomy, alone, does not seem 
to be adequate treatment; the uterus should be removed.. An appropri- 
ate name would serve to distinguish this tumor from other fibromyomas; 
it could be termed a fibromyoma angiomatosum. 


REFERENCES 

(1) Barbour, A. H. F.; J. Obst. & Gynaec. Brit. Emp. 24: 61, 1913. (2) 

Barbaii/r, A. E. F., and Watson, B. F.: J. Obst. & Gynaec. Brit. Emp. 20: 116, 
1911. Idem: Gynecological Diagnosis and Pathologj', Edinburgh, 1922, W. Green 
and Son. (3) Belt, W. B., and Clarice, E. E.; J. Obst. & Gynaec. Brit. Emp. 9: 
348, 1906. (4) Brenner, M.: Zentralbl. f. Gynak. 58: 129, 1934. (5) Clarh, J. 

Bull. Johns Hopkins Hosp. 10: 11, 1899. (6) Curtis, A. E.: A Textbook of Gyne- 

cologj>-, ed. 3, Philadelphia, 1938, W. B. Saunders Co. (7) Doran,, A. E. G., and 
Lodkyer, C.: J. Obst. & Gjmaec. Brit. Emp. 14: 320, 1908. (8) Borland, W. A. 

N.; Surg. Gynec. Obst. 23: 576, 1916. (9) Eiserth, P.: Centralbl. f. allg Path 

u. path. Anat. 41: 196, 1934. (10) Eioing, J.; Neoplastic ' Diseases, ed. 3, Phila- 

delphia, 1928, W. B. Saunders Co. (11) Frank B. T.: Gynecological and Obstetrical 
Pathology, ed. 2, New York, 1931, D. Appleton-Century Co. (12) Eorqan,, E. : Sure. 
Gynec. Obst. 50: 990, 1930. (13) Johns, J.: J. Michigan M. Soe. 32: 504, 1933 

(14) Kelly, E. A., and Cullen; T. S.: Myomata of the Uterus, Philadelphia, 1909* 
W. B. Saunders Co. (15) Kimbrough, E. A.: Am. J.' Obst. & Gynec. 28: 723 1934. 
(16) Leith, E. F. C.: J. Obst. & Gjmaec. Brit. Emp. 19: 447, 1911. (17) Lockyer 

C : Fi^oids and Allied Tumours, London, 1918, The Macmillan Co. (18) Mac- 
Callum,W. G. : A Textbook of Pathology, ed. 6, Philadelphia, 1936, W. B. Saunders 
H O.; Arch f. Gynak. 139; 161, 1930. (20) Novak, E., and 

Anderson, B.F.; Au. J. Obst. & Gynec. 34: 740, 1937. (21) Orsos, F • Zentralbl 
f. Gjmak. 58: 122, 1934. (22) Pusch, L. G.: Am J. Obst. & Gy^4c 24' 907 1932 
(23) Eutten, E.: Frankfurt. Ztschr. f. Path. 46: 151, 1934. (M) iampi V! j .i 



ENDOMETEIOSIS OF THE LUNGS'^ 

An Experimental and Clinical Study 
John E. Hobbs, M.D., and A. E. Bortnick, M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University School 
of Medicine, the St. Lonis Maternity Hospital and Barnes Hospital) 

E NDOMETEIOSIS is siieli a commonplace disease, and it lias been 
so often and thoroughly discussed ive would feel apologetic were 
it not for the fact that we Iiave a new aspect of the subject for presen- 
tation. We shall, therefore, limit our consideration of its development 
to those points that are relevant to our problem of endometriosis of 
the lungs. 

Rokitansky, in 18G0, first described this lesion as an adenoinyoma of the uterine 
wall. y. Recklinghausen renewed interest in the subject in his publications from 
1893 to 1896, in which he ascribed the origin of the heterotopic endometrium in the 
uterine wall to the development of embryonic rests of the Wolffian ducts. In 1896, 
Cullen made his first contribution to the subject in describing an adenomyoma of the 
round ligament. He was the first to show that misplaced endometrial tissue in 
the uterine wall may be the result of direct invasive growth of the endometrium. 
In 1899, W. W. Russel was the first to describe endometrial tissue in the ovary, the 
so-called “chocolate cyst.” Koch in 1911, Schwarz, Norris and Gassier in 1919, and 
Cullen in 1920, described endometrial tissue in the ovary. In 1920, Sampson made his 
original contribution in which he analyzed 23 cases; the total number on record at 
that time was less than 20. Since then a voluminous literature has sprung up on 
the subject. The lesion has been found in a diversity of locations including: 
TOlva, perineum, vagina, urinary bladder, uterus, round, broad, and sacrouterine 
ligaments, tubes, ovaries, rectovaginal septum, intestines, umbilicus, laparotomy scars, 
lymph nodes (inguinal, and iliac), thigh, and brachioradialis muscle. 

Endometrial tissue has been snceessfnlly transplanted to nnmerons 
organs in laboratory animals, including the anterior chamber of the eye. 
The theories which have been promulgated to explain the diversity of 
endometrial transplants are familiar, namely : Congenital theory, muco- 
sal invasion theory (endometrium and endosalpinx), serosal theory, 
Sampson’s tubal regurgitation theory, and metastatic theory. 

For several years it has seemed probable that endometrial tissue might 
become implanted in the lungs. 

This suspicion was based on several known facts: (1) Halban and Sampson 
have demonstrated endometrial tissue in the lumina of veins and lymphatics. We 
have sections in our laboratory to show this mode of transportation. Additional 
support to the fact that endometrial tissue is transported in this way is offered by 
finding endometrium in the inguinal and iliac lymph glands. Several cases of 
inguinal implants have been described. Taussig has found that about 10 per cent 
of the cases in wliich he has done lymph gland resections for cervix uteri cancer 
will show endometrial tissue in the iliac glands; (2) normal syncytial tissue and 
chorionepithelioma are transported to the lungs through the blood stream; (3) the 

‘Read, by invitation, at the Sixty-Pifth Annual Meeting of the American Gynecolog- 
ical Association, The Seigniory' Club, Que., June 17 to 19, 1940. 
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DE. EMIL NOVAK, Baltimore, Md.— O n the basis of these photomicrographs 
which Dr. Gardner has shmvn and the history of the patients, I feel that aU three 
of these cases are sarcomas of the uterus. Both myomas and sarcomas differ very 
much in the matter of blood supply, as well as in the distribution of lymph vessels. 
The latter, for example, are sometimes extremely large and numerous. In the 
benign myoma the blood supply is ordinarily not a very rich one. Little is known as 
to the etiologj' of myoma, although most pathologists feel that the origin is from 
certain so-called indifferent cells, rather than from the fully formed, mature, in- 
voluntary muscle cells of the uterus. 

Many of you will remember the term “recurrent myoma” of the uterus, which 
was not infrequently found in the older literature. It referred to a group of tumors, 
histologically apparently benign, which recurred after removal. For example, in such 
a case reported some years ago from Halban’s Clinic, a complete operation was done 
for a myoma which histologically was benign. Several recurrences necessitated 
repeated operation, and it was only after the last operation that sarcoma was demon- 
strated microscopically. It must, however, have been present in potential form long 
before this. 

While the finding of mitoses is of great importance in the diagnosis of sarcoma, 
one frequently finds- in eases of undoubted sarcoma many areas in which there is no 
mitosis whatsoever. In some sarcomas, there is a tendency to the perivascular 
arrangement of the sarcoma cells, constituting the type spoken of as angiosarcoma. 
However, this appearance is often due to the fact that the extensive degeneration 
which involves most parts of the tumor spares the cells immediately around the blood 
vessels. 

Finally, one of Dr. Gardner’s cases illustrates the fact that when one finds large, 
bulky, friable polypoid growths of the endometrium or cervical mucosa one should 
always suspect the existence of sarcoma. Sarcoma originating in the uterine mucosa 
always has a tendency to assume this poljqioid form, although there is also extensive 
invasion of the entire uterine wall. 

DE. GAEDNEE (closing). — I think it has been proved that the vessels in these 
tumors are arteries. In differential stains the relative amount of smooth muscle 
tissue and connective tissue varies a great deal. Some of the vessels possess these 
tissues in equal amounts; however in most of them the smootli muscle fibers pre- 
dominate, a ratio of three or four to one. These vessels are composed of a delicate 
intima, a thick muscular media and a fibrous tissue adventitia. Furthermore, many 
have both an external and an internal elastic membrane although in some vessels in 
the first tumor, the elastic tissue is a very delicate structure. 

In several respects these tumors differ strikingly from those described by Dr. 
Stout. In his leiomyomas of vascular origin arising in the skin, none of the vessels 
possessed an internal elastic membrane. Furthermore, in many places Dr. Stout 
found continuity between the smooth muscle fibers of the vessel wall and the tumor 
itself. Differential stains show that there is a well-defined connective tissue ad- 
ventitia between the smooth muscle fibers of the vessels and the stroma of the tumors 
which I have described. 

I can understand Dr. Novak’s attitude, viz., that these tumors might be sarcomas. 
I have cited the observations wliich led me to classify them as benign tumors al- 
though they appear to be potentially malignant. ’ 
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The accompanying photomicrographs, Figs. 1 to 6 inclusive, give 
a visual picture of the development of the pulmonary implants. 

With this phase completed, the next problem attempted was to im- 
pregnate some of the animals which had been previously given endome- 
trial implants in the lungs to see if a decidual reaction would occur. 
In pregnant women, ectopic endometrial tissue may undergo decidual 












Fig. 2. — The lumen of an artery has been obliterated. 


formation. Several years ago Loeb proved, and his work has been con- 
firmed, that if the horn of a guinea pig or rabbit is tied off and the 
animal becomes pregnant, a decidual reaction will not occur in the 
sterile horn unless the mucosa is traumatized in some manner such as 
incising, passing of a suture, etc. Therefore, it was with some misgiving 
that we undertook this experiment. 
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only plausible explanation for finding endometrial tissue in suck locations as the 
brachioradialis muscle (Navratil and Kramer) and thigh (Mankin) is that it must 
get into the systemic circulation; and (4) the diversity of tissues in which endo- 
metrial implants have been found would indicate the lungs are not resistant to its 
growth. In an attempt to confirm tliis suspicion, with the encouragement of our 
Chief, Dr. Otto H. Schwarz, we decided to do some experimentation. 

METHOD 

Obviously, our first problem was to implant the endometrium of a 
laboratory animal into the lungs and to note whether it would grow. 
We realized the use of large rabbits (2,000 Gm. or over) would be ad- 
vantageous for two reasons. In the first place, the uterus and horns 
are quite large, facilitating the removal of the mucosa; and in the 
second place, we conceived the idea of injecting the tissue into the ear 
vein, a very simple procedure. We could thereby simulate the trans- 
portation of tissue through the uterine veins and also be assured of 
wide dissemination of the tissue throughout tlie lungs. Our mortality 
dropped to zero when we stoppei^ doing hysterectomies and only did 
hysterotomies for removal of the mucosal clippings. The horn was 
closed with a running suture of silk. Very little trauma and no shock 
attended this procedure. In the last 15 operations with improved tech- 
nique, only one animal died as a direct result of the operation, and this 
was attributed to the anesthesia. 

Previous to the operation theelin in oil was given in order to stim- 
ulate growth of the endometrium and thereby facilitate the removal of 
the tissue. The clippings suspended in normal saline were injected into 
the ear vein through an IS gauge needle. After the injection tbe vein 
was thoroughly washed with normal saline solution. It was astonishing 
what large pieces of mucosa could be injected without being fatal to the 
animal. 

Table I shows a resume of this experiment. 

Table 1. Endometriosis of Lungs 


RABBIT 

THEELIN 

(2,000 U.) 

ENDO' 

METRIUM 

IMPLANTED 

1980 

1/22/38 

1/24/38 

1981 

1/22/38 

1/24/38 

1944 

1/28/38 

1/31/38 

A- 6 

2/ 4/38 

2/ 7/38 

A-7 

2/ 8/38 

2/10/38 

A-8 

2/12/38 

2/15/38 

A-9 

2/12/38 

2/15/38 

A-10 

2/20/38 

2/23/38 

A-19 

2/20/38 

2/23/38 

A-23 

2/26/38 

2/28/38 

A-537 

11/26/39 

11/27/39 

A-538 

11/26/39 

11/27/39 


KILLED 

DIED 

endometeiuji in 



LUNGS 

4/16/38 

4/16/38 

3/22/38 

None 

Stroma 

Stroma (?) and frag- 
mented epithelium 

(?) 

None 

4/16/38 



3/15/38 

Glands 


3/ 8/38 

None 


3/ 6/38 

Stroma and glands 


4/ 2/38 

Glands 


4/ 4/38 

‘ ‘ Chocolate cyst, ’ ’ 

4/30/40 

4/30/40 

4/15/38 

stroma and glands 
Glands 

Stroma and glands 
None 


Summary: Out of 12 rabbits operated, S showed endometrial implants 
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Table II. Endometriosis of Lungs Plus Pregnancy 


RABBIT 

theelin 
(2,000 u.) 

endo- 

metrium 

IMPLANTED 

BRED 

KILLED 

DIED 

results 

A-305 

7/17/39 

7/19/39 

8/27/39 

9/20/39 


Uterus: Pregnant 
both horns 

Lungs : Diffuse 
glands and decidua 

A-307 

7/24/39 

7/26/39 

9/19/39 

10/11/39 


Uterus: Pregnant, 
unoperated horn 
Lungs : Glands and 

decidua 

A-308 

7/24/39 

7/26/39 

10/ 8/39 

10/30/39 


Uterus: Pregnant, 
unoperated horn 
Lungs : Glands and 

decidua 

A-545 

11/30/39 

12/ 1/39 

1/30/40 

! 

2/12/40 

Uterus : Enlarged 
and succulent, 
decidua? 

Lungs : Glands, no 

decidua. Mis- 
carriage ? 

A-546 

11/30/39 

12/ 1/39 

1/30/40 

2/23/40 


Uterus: No evidence 
of pregnancy 

Lungs : Glands, 

decidua? 

A-592 

12/14/39 

12/18/39 

1/30/40 

2/23/40 


Uterus: Pregnant 
both horns 

Lungs : Glands and 
decidua 


Control: The lungs of 10 normally pregnant rabbits were examined for trophoblast 
or decidua and none was found. 


Table III. Endometriosis op Lungs Plus Stilbestrol 


RABBIT 

THEELIN 
(2,000 U.) 

ENDO- 

METRIUM 

IMPLANTED 

DIED 

KILLED 

STIL- 

BESTROL 

RESULTS 

A-539 

11/26/39 

11/29/39 


4/30/40 

Given* 

Lungs: Endometriosis 
Uterus: Endo- 
metrium thin 

A-540 

A-547 

11/26/39 

11/30/39 

11/29/39 

12/ 1/39 

12/ 1/39 

4/30/40 

Anes- 

thesia 

Given* 

Lungs : One small 
area of stroma in 
blood vessel 

Uterus: Endometrium 
very thin 

A-589 

12/14/39 

12/18/39 

3/23/40 


Given* 

Lungs: Diffuse endo- 
metriosis 

Uterus: Endometrium 
thin, very few 
glands 

A-590 

12/14/39 

12/18/39 


4/30/40 

Given* 

Lungs : Endometriosis 
Uterus: Necrotic, no 
epithelium 

A-591 

12/14/39 

12/18/39 


4/30/40 

Given* 

Lungs: Endometriosis 
Uterus: Necrosis of 
endometrium and 
myometrium 


Control: Animals reported in Table I serve as controls. 


‘Rabbits were given 1 mg. of stilbestrol 3 times a week from 1/30/40 to 4/16/40 
(77 days) ; then 2 mg. 3 times a week for 7 days, and finally, 5 mg. daily for 5 days. 
All received a total of 64 mg., except No. A-589, which received 22 mg. 
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Table II gives a composite picture of this experiment. 

The photomicrographs, Figs. 7 to 9 inclusive, demonstrate un- 
equivocally the development of a decidual reaction in the lung implants. 
The trauma, if present, that was necessary to produce the decidual 
reaction in the pulmonarj^ implants was problematical. 



Fig. 3. — The wall of this vein has been disrupted in two places. 





Piff. 4. Only a fragrnient of the vein wall remains. The endometrial tissue is invadiner 

the parenchyma of the lung. 


The next problem attacked was to demonstrate the effect of an estro- 
genic hoi’mone on the implanted tissue. One should expect hyperplastic 
changes in both the glands and stroma with prolonged administration 
of this hormone in large doses. Table III presents the data on this 
experiment. 




L :• - 

Fig'. 8. — A diffuse decidual reaction. 


We believe this work is not onlj’^ of didactic interest but is of con- 
siderable practical importance. The theoretical possibilities are obvious. 
We have attempted to demonstrate some of these possibilities in fact. 


DISCUSSION 


In the first place, we are of the opinion that vicarious menstruation 
is due to an endometrial transplant in whatever region from which the 
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The photomicrograph, Fig. 10, demonstrates the effectiveness of 
stilbestrol* in this experiment. It is especially interesting to note that 
Kahbit A-589, which had about one-third the total dosage administered 
in a little over one-half the time, showed diffuse endometriosis of the 
lungs complicated by empyema from which it apparently died. Those 



Pig, 5 . — Two veins filled with endometrial stroma. 



Fig. 6. — microscopic section through the cyst wall showing typical endometrial 

tissue. 


receiving larger doses over a longer period of time showed very little 
or no endometrial tissue in the lungs. Also- the uteri showed inactive 
mucosae and necrosis in some cases. It is a known fact that excessive 
doses of stilbestrol will produce necrosis of the rabbit’s uterus. It may 
be poss ible that large doses suppress the anterior pituitary which in 


our appreciation to Eli Lilly and Company, Indianapolis. In- 
woH^* ^ generous supply of stilbestrol and for tlieir interest in this experimental 
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the hemoptysis recurred for a few months and has not returned now 
for over two and one-half years. The other two patients have histories 
and physical signs characteristic of pelvic endometriosis. Each has 
hemoptj'sis at the menstrual period. The fact that the hemoptysis oc- 
curred simultaneously with the development of the pelvic endometriosis, 
is suggestive of an endometrial implant in the lungs. 

Another practical consideration is that of tumor formation in the 
lungs. This may be a source of some of the primary benign and malig- 
nant tumors in the lungs of women. Our experiments have deirion- 
strated that the aberrant endometrium may be localized or grow in a 
diffuse manner. Misplaced endometrial tissue has the same potentiality 
of malignant development as has normal endometrium. In fact, it 
possesses two characteristics of malignant cells. First, it is invasive, 
and second, it will live and proliferate in a foreign host. Statements . 
are made that it is rare for ectopic -endometrium to become malignant. 



Pig-. 11. — Papillary growth of endometrium in the lung. 


We wonder whether that statement is correct. Can it he that this 
tissue is not always recognized as a result of changes in morphology and 
location? It would seem that this tissue has a greater potentiality for 
malignant development by virtue of the fact that it has the “growth 
urge” even in an alien tissue. It is well known that some adenocar- 
cinomas of the ovaries arise from endometrial implants. The papillary 
serous cystadenomas may arise from the same source. Fig. 11 shows a 
papillary growth of this tissue in the lung. Added evidence to support 
this theory that papillary serous cystadenomas arise from Mullerian 
derivatives can be demonstrated in the human ovary. We have sections 
in our laboratory to show the development of the germinal epithelium 
of the ovarj^ into tissue that morphologically simulates endometrial tis- 
sue. In many areas this tissue grows in a papillary formation. Through 
the courtesy of Dr. Evarts A. Graham, we have had the opportunity 
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periodic discharge issues. These implants may reach the systemic circula- 
tion either through a patent foramen ovale or propagate through the 
capillaries of the lungs and reach the left heart. How else could such 
tissue reach the arm and thigh? With this possibHity hi mind, we have 
made every effort to obtain tissue from women having vicarious menstru- 
ation, but to date have not succeeded. We have observed three women 



Fig. 9. — A higli-power photoinici'ograpli of a portion of Fig. 8, showing characteristic 
decidual cells and epithelial plasmodia. 



Fig. 10. — A low-power photomicrograpli through the lung of A-.5S9, showing widespread 

gland and stromal proliferation. 

who have or have had vicarious menstruation, and although we have not 
been able to demonstrate ectopic endometrium in the area from wliich 
the blood came, the history and physical findings are presumptuous. 

The first patient showed endometriosis of the inguinal lymph 
nodes and hemoptysis at each menstrual period. The hemoptysis 
stopped following deep x-ray therapy to the ovaries. After five months 
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DISCUSSION 

DE. EGBERT A. KIMBROUGH, JR., Philadelphia, Pa. — We have seen from Dr. 
Hobbs’ slides tliat there is certainly histologic identification of the implants Avith 
endometriosis, and Ave must concede that he has been successful in transplanting 
endometrial tissue into the lung. Since Dr. Sampson demonstrated the presence of 
endometrial fragments in the venous sinuses of the uterus as long as eighteen years 
ago, it is perhaps surprising that so feiv instances of distant metastasis haA'e been 
observed. 

I AA'ould like therefore, to cite the folloAving ease as a possible example of en- 
dometriosis of the lung: Mrs. S. J., aged -1.3 years, para ii, consulted me on March 
11, 1940 because of severe pain in the right posterior loAver chest occurring syn- 
chronouslj- Avith her tAvo previous menstrual periotls. On each occasion the pain Avas 
of three days’ duration, and at the last period the pain Avas severe enough to re- 
quire morphine for relief. Respiratory mOA-ements did not alTect the intensity of 
the pain, and there AA'as no hemoptysis or cough. In the intervals betAA'een these 
attacks she had had no discomfort AA’hatsoeA’er. 

General physical examination reA’ealed nothing of importance. There AA’ere no 
unusual auscultatory findings in the chest, and the pelvic organs AA'ere normal except 
for the presence of a small intramural uterine myoma. An x-ray study of the 
chest revealed nothing abnormal, and in particular no shadoAv over the area affected 
by the pain. Despite this negatiA'e study a tentative diagnosis of endometriosis 
of the lung AA’as made and further observation AA’as advised. 

Unfortunately the patient’s subsequent course has Aveakened my original opinion. 
She had one more attack of pain four or fiA’e days subsequent to her next period, 
and has recently had tAvo menstrual periods attended by no recurrence of discom- 
fort. Is it not possible, hoAA’CA’er, that three successive menstrual reactions in this 
heterotopic endometrium may have either temiAorarily or permanently destroyed its 
functional ability? 

DR. EMIL NOVAK, Baltimore, Md. — D r. Hobbs has clearly established the fact 
that endometrial tissue Avill groAV in the lung, and that such ectopic tissue exhibits 
the same physiologic responsiveness as does the normal uterine mucosa. The im- 
portant question is the applicability of this Avork to the general problem of the 
histogenesis of endometriosis. 

In our oAvn laboratorj^ Ave luiA’e often seen emboli of endometrium in the veins 
and lymphatics, but there are feAv Avho accept Halban’s theory of the Ipiiphogenic 
etiology of pelvic endometriosis. The distribution of endometrium in the latter 
condition is not at all AA’hat Avould be expected if the lymphatic route of the dis- 
semination Avere the important one. 

In another section of his Avork Dr. Hobbs sIioaa’s that his studies may possibly 
be applied to the explanation of A’icarious menstruation, but on this point, as he 
himself states, the evidence is still verj- incomplete. I am inclined not to agree AA’ith 
him that the presence of actual endometrium is necessary for the occurrence of 
vicarious menstruation, as I think that such A’icarious bleeding is readily explain- 
able on the basis of certain vascular changes, such as increased fragility of the 
vessels, Avhich have been sliOAvn to characterize the menstrual epoch. Furthermore, 
the recent studies of Collip and others haA’e shoAvn marked hyperemia of certain 
areas of the nasal mucosa in monkeys at the time of menstruation, and the frequent 
cases of vicarious nasal menstruation in Avoinen Avould seem to indicate that such 
vascular changes are probably sutficient to explain this phenomenon. 

It Avould seem incredible that actual endometrial tissue is present in all cases 
of vicarious menstruation. For example, in a recent patient, in addition to nasal 
and rectal vicarious menstruation, large purple xiurpuric areas appeared on the 
loAver extremities beloAV the knee. While, therefore. Dr. Hobbs is to be compli- 
mented on his project of searching for endometrium in these cases of A’icarious men- 
struation, I Avould be inclined to think that this search Avill not be successful. 
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to make a microscopic study of 33 primary lung tumors removed from 
women. We were not able to demonstrate endometrial tissue in any of 
these cases. 

Finally, if endometrial tissue does occur in the lungs, it is conceivable 
that hemoptysis and roentgenograms may lead one to suspect tubercu- 
losis. In many cases of suspected tuberculosis, tubercle bacilli cannot 
be demonstrated. It seems quite likely that a diffuse or circumscribed 
lesion in the lungs would produce a picture that might be mistaken for 
tuberculosis. We urge the roentgenologist, internist, and chest surgeon 
to keep this possibility in mind. 

The fact that the lesion has not been demonstrated in the lungs does 
not necessarily mean that it does not exist nor that it is not frequent. 
For example, endometriosis of the pelvis was not recognized with any 
frequency until Sampson’s report in 1920. Now we know the lesion 
is present in about 10 per cent of adult women. Banting and Best 
called attention to the lesion of the islands of Langerhans in diabetes 
mellitus. The lesion has always been there, but it was not recognized. 
Many other examples showing the fallacy of the argument that because 
a lesion has not been found it does not exist, might be enumerated. 


CONCLUSIONS 

1. Endometrial tissue can be transported through veins. 

2. Endometrium of the rabbit can be transported through the veins 
to the lungs where it will remain viable and invade the parenchjrma. 

3. Implants 'of uterine and horn mucosa in the lungs may undergo 
decidual formation if the animal becomes pregnant. 

4. An estrogenic hormone (stilbestrol) in relatively large doses ap- 
parently stimulates the endometrial tissue implanted in the lungs. 
Excessively large doses may inhibit the growth of this tissue. 

5. Clinical evidence correlated with experimental work leads us to 
the following deductions: 

a. Vicarious menstruation is a result of an endometrial implant in 
whatever region from which the periodic bloody discharge issues. 

b. Certain benign and malignant tumors in the lungs of women may 
arise from endometrial transplants. 

e. Pulmonary endometrial implants may be mistaken for tuberculosis. 
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VITAMIN K IN OBSTETRICS^ 

A Review of One Year’s Experience 

L. M. Hellman, M.D., L. B. Shettles, Ph.D., and N. J. Eastman, M.D., 

Baltimore, Md. 

(Frovi the Departmemt of Obstetrics, The Johns Jloplcins University and Hospital) 

I T IS weU kno'\wi that the newborn infant exhibits an especial tend- 
ency to bleed. For example, the incidence of retinal hemorrhage 
during the first week of life ranges between 12 and 30 per ecnt,^’ - while 
bloody spinal fluid is demonstrable in one baby in ten at this period.® 
It is equally well known that this hemorrhagic tendency sometimes as- 
sumes pathologic proportions and gives rise not onlj”- to the sjmdrome of 
hemorrhagic disease, but in conjunction with trauma or anoxia, to cere- 
bral bleeding, possibl}^ the most common cause of neonatal death. 

A rational explanation for tliis tendency of the newborn to bleed was advanced 
in 1937 by Brinkhous, Smith, and Warner, ^ who showed that the plasma prothrombin 
level of babies at birth is exceedingly low, ranging from 14 to 39 per cent of the 
usual adult value. These observations were subsequently confirmed by Moore and 
JavertjS as well as by Hellman and Shettles^ in our clinic; the latter authors added 
the information that the plasma prothrombin concentrations of premature infants 
are extraordinarily low, averaging but 11 per cent of the adult figure. Of particu- 
lar import is the fact that each of these groups of workers (Brinkhous, Smith, and 
Warner; Moore and Javert; Hellman and Shettles) included in their report a case of 
hemorrhagic disease, and in every instance the prothrombin level was the lowest 
encountered, namely, about 5 per cent of the adult value. Since authorities agree 
that plasma prothrombin is essential for clot formation and is, in all probability, 
the determining factor in the rate of blood coagulation, these observations place the 
etiology of hemorrhagic diatheses in the newborn on an intelligible basis. 

Prom a practical viewpoint, of course, the importance of these findings 
hinged on the discovery of some substance capable of raising the low 
prothrombin levels of these infants, a need which was met by the dis- 
covery of Vitamin K by Dam in 1935, and its subsequent purification 
and synthesis by Almquist and Stoksted, Doisy and his associates, Pieser 
and his co-workers, Ansbacher, and a score of other investigators. Vita- 
min K is a fat-soluble substance, the absence of which in the diet of 
chickens causes the blood to become very slow in clotting, with the result 
that multiple hemorrhages develop; indeed, the blood from chickens 
fed on a vitamin K deficient diet will stand in the laboratory over night 
without clotting. Upon studying this blood, investigators have found 
that its poor clotting properties are ascribable to the fact that the normal 
amount of prothrombin is lacking. Upon administering vitamin K to 
such chickens, the plasma prothrombin is prompt^ raised, the clotting 
time accelerated, and the hemorrhagic diathesis cured. Vitamin K is 

‘Presented at the Sixty-Fifth Annual Meeting' of the American Gynecological Society, 
The Seigniory Club, Que., Canada, June 17 to 19, 1940. Read by Dr. N. J. Eastman. 
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DB. EDWARD ALLEN, Chicago, Ihl. — reference to a chocolate cyst in the 
lung, some years ago ive injected large amounts of estrogenic substances into rab- 
bits -which previously had had implants of endometrial tissue in the eye. Sufficient 
hormone was given to produce a metaplasia of the endometrial cells and a change 
of the connective tissue into cells of typical decidual reaction. In none of these 
sections did we find any evidence of bleeding. 

I would raise the question whether what Dr. Hobbs has described may be called 
a chocolate cyst in an animal that does not bleed from the endometrium. I would 
also question the statement that bleeding from the lung may be tahen as evidence 
of ectopic tissue in cases where tuberculosis might be present. Hemoptysis is 
rather common at the time of the menstrual period in tuberculosis due to increased 
fragility of blood vessels. 

DR. HOBBS (closing). — I think Dr. Novak will have to concede that endometrial 
tissue maj' be transported through the lymphatics and through the blood stream into 
the systemic circulation. How else can he explain the ectopic tissue found in the 
brachio-radialis muscle and in the thigh? Of course, I do not say that every 
vicarious menstruation has this basis, but we are hoping to demonstrate ectopic 
endometrial tissue in women having vicarious menstruation. 


f 



846 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Table II.* The Plasma Prothrombin Levels oe Mother and Child, Expressed 
IN Dilution Units, in Ten Full-Term Deliveries Following Treatment of the 

Mother, During Labor 




1 HOURS 

FROM 

1 PROTHROMBIN DILUTION UNITS 

NAME 

INFANT 

AVEIGHT 

ONSET OP 

TREATMENT 

TO deliat:ry 

JIOTIIER 

PRIOR TO 
TREATMENT 

MOTHER 

AT DELIA’ERV 

INFANT AT 

DELIVERY 

V. P. 

3,550 

hr. 

19 

min. 

59 


231.9 

148.5 

M. Y. 

3,310 

16 

57 


272.8 

81.2 

M. Z. 

3,410 

14 

50 


27.3.7 

78.0 

E. 0. 

3,260 

12 

38 

221.0 

261.8 

72.0 

E.M. 

3,040 

11 

43 

136.3 

162.3 

66.6 

E. J. 

3,080 

6 

57 

173.7 

238.3 

71.5 

E.B. 

3,075 

6 

39 

128.7 

175.6 

70.5 

M. B. 

3,750 

4 


253.4 

296.0 

67.7 

L. S. 

3,220 

1 

40 

155.8 

191.4 

53.9 

D. C.t 

2,875 

1 

29 


116.0 

21.6 

Average 

3,347.8 



' 178.1 

233.7 

7S.7 


Dose of vitamin K concentrate, 9,000 units. 

*From Shettles, Delfs and Heilman: Bull. Johns Hopkins Hosp. C,'>: 419, 1939. 
tNot included in the average. Duration of treatment too short to be effective. 


antenatal administration of vitamin K to the mother, the question at 
once arose as to the practical value of such a procedure. Would it 
diminish neonatal mortality by eliminating a certain group of hemor- 
rhagic conditions? It was realized, of course, that massive cerebral 
hemorrhage resulting from severe birth trauma could not be prevented 
by this measure. However, it is common experience that many infants 
succumb to cerebral hemorrhage several days after delivery; thus, in 
Craig’s careful pathologic study of 126 neonatal deaths from cerebral 
hemoi’i’hage,® it was found that the majority of the deaths occurred be- 
tween the second and sixth day, and some as late as the second and third 
week. The evidence suggests that in these cases minimal trauma at 
birth precipitated small hemorrhages which continued to ooze over a 
number of days; and it would seem conceivable that some of tliese in- 
fants might have been saved had their blood at birth exhibited better 
clotting properties. So far as outright hemorrhagic disease is' concerned 
(estimated as occurring once in 200 cases), here Ave would expect the 
antenatal administration of vitamin K to offer positive prophylaxis. 

But these considerations are theoretical only, and in order to test 
their validity, the following program of study has been carried out. 
Beginning Sept. 1, 1939, every other patient in labor admitted to the 
Obstetrical Service of the Johns Hopkins Hospital was given vitamin K 
by mouth. The preparation used was 2-methyl-l, 4 naphtlioquinone, 
in a single dose of 2 mg.; this synthetic product is known to possess 
four times the potency of the vitamin K concentrate (vitamin K^) used 
by Heilman and Shettles in their prothrombin studies reported in Tables 
I and II. Preliminar.y observations, moreover, shoived that when this 
substance is fed to mothers during labor, a smaller dose is necessary to 
raise the plasma prothrombin of the infant and its action is more rapid. 
As of May 1, 1940, 384 mothers had received vitamin K in labor, Avhile 
the alternate control series numbered 392. The two series Avere similar 
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found in a wide variety of foods, the richest sources being alfalfa, hog’s 
liver, hemp seed, and decayed fish meal. 

If low plasma prothrombin levels in experimental animals can be 
raised by the administration of vitamin K, it seemed reasonable to hope 
that similar results could be achieved in the newborn. To this end, work 
was begun in January of 1939, along two avenues of approach: (a) 
antenatal administration of vitamin K to the mother and (b) direct 
administration of vitamin K to the infant after birth. The results of 
these investigations have been jiublished by Shettles, Delfs, and Hell- 
man" and may be summarized as follows : 

1. The plasma prothrombin level of the newborn infant can be raised severalfold 
by administering vitamin K to the mother antenatally, even when it is given as late 
as four hours before delivery (Tables I and II). 

2. Although the feeding of vitamin K to the baby after birth also increases its 
prothrombin concentration, the levels so reached are not as high as those achieved 
by antenatal administration to the mother. 

Table I.* The PLi\sxrA Protiiuojebin Lev'els op Mother and Child, Expressed in 
Dilution Units, in Thirty-one Full-term Deliveries 


NAME 


C. B. 
Z.B. 
E. B. 

E. B.t 

N. B. 
N. B. 
M. C. 

M. C. 

N. E. 
B. F. 
M. G. 

J. G. 
E. H. 
B. H. 

A. I. 
E. J. 

D. J. 
M. J. 

K. K. 
S. M. 

E. E. 
E. S. 
M. S. 

c. s. 

B. T. 
M. T. 
A. W. 
P. W. 
E. W. 
E. W. 
G. Z. 

Average 


RACE 


w. 

c. 

w. 

w. } 

c. 

c. 

c. 

w. 

w. 

c. 

c. 

w. 

w. 

w. 

w. 

c. 

c. 

w. 

w. 

c. 

w. 

w. 

w. 

c. 

c. 

w. 

c. 

c. 

c. 

c. 

w. 



PROTHROMBIN : 

DILUTION UNITS 


MOTHER 

INFANT 

3,060 

138.9 

39.2 

2,825 

202.9 

13.7 

4,010 

201.2 

33.8 

2,880 

2,800 

j 92.4 1 

28.2 

26.8 

3,305 

157.0 

41.3 

3,600 . 

45.0 

14.0 

4,075 

99.0 

36.5 

3,120 

45.8 

14.8 

3,290 

130.6 

26.8 

2,465 

237.6 

60.4 

2,535 

173.2 

32.2 

3,620 

129.8 

15.0 

3,550 

124.4 

25.6 

3,800 

150.5 

28.6 

2,360 

149.9 

32.6 

3,040 

151.S 

34.4 

3,000 

85.0 

14.9 

3,850 

295.4 

36.0 

3,310 

129.8 

62.5 

3,180 

61.6 

21.3 

3,920 

85.8 

20.0 

2,670 

123.8 

22.4 

3,110 

144.0 

34.4 

2,760 

117.0 

28.4 

2,675 

46.2 

14.2 

3,700 

189.0 

33.7 

2,675 

99.8 

33.8 

3,775 

79.2 

20.5 

3,010 

164.3 

26.6 

2,470 

124.4 

27.7 

3,400 

97.4 

13.8 

3,201.2 

131.4 

28.6 


*Prom Shettles, Delfs and Heilman; 
tDouble ovum twins. 


Bull. Johns Hopkins Hosp. 05: 419, 1939. 


Since observations on a substantial series of eases had shown that the 
plasma prothrombin level of the newborn can be raised at will by the 
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hemorrhage was present, sufficient to account for the death of the haby. Al- 
though the hemorrhages in Case 16 were small in degree, their \videspread character 
suggests that they may have been responsible for the death of the baby, in the ab- 

Table III. Infant Deaths Among 384 Cases in Which the Mothers Eeceitod 
Vitamin K During Labor. Unless Otherwise Stated No Hemorrhage Was 

Demonstrable at Autopsy 


NO. 

HIST. NO. 

TYPE OF delivery 

weight 

(gm.) 

AGE 

AUTOPSY 

1 

179744 

Spontaneous 

1,150 

7 Hours 

Prematurity; 

atelectasis 

2 

199012 

Low forceps 

1,360 

2 Days 

Prematurity ; 
atelectasis 

3 

192634 

Spontaneous 

2,025 

Stillborn 

Prematurit}' ; 
atelectasis 

4 

187349 

Spontaneous 

2,860 

8 Hours 

Aspiration gastric 
contents 

5 

121085 

Rupture of uterus 

3,740 

Stillborn 

Lungs unexpanded 

6 

121354 

Breech extraction 

3,980 

Stillborn 

Hemorrhage, sub- 
arachnoid 


Table IV. Infant Deaths Among the 392 Alternate, Control Cases in Which 
THE Mothers Did Not Deceive Vitamin K. Unless Otherwise Stated, No 
He.morrhage Was Present at Autopsy 


NO. 

hist. no. 

type of delivery 

weight 

age 

AUTOPSY 

1 

190818 

Low forceps 

1,145 

10 Hours 

Prematurity ; 
atelectasis 

2 

136565 

Spontaneous 

1,320 

2 Days 

Pneumonia ; 
hemorrhage, 
subcapsular of 
liver; cephal- 
hematoma 

3 

187672 

Spontaneous 

1,390 

18 Hours 

Prematurity ; 
atelectasis 

4 

125648 

Cesarean section, 
placenta previa 

1,350 

19 Hours 

Prematurity ; hya- 
line membrane 

5 

125648 

Cesarean section, 
placenta previa 

1,180 

6 Hours 

Prematurity ; 
atelectasis 

6 

102128 

Cesarean section, 
pre-eclampsia 

1,670 

24 Hours 

Prematurity ; 
hemorrhage in 
lungs and thymus 

7 

121686 

Spontaneous 

2,375 

Stillborn 

Atresia of duode- 
num 

8 

129796 

Spontaneous 

1,965 

8 Hours 

Prematurity ; 
atelectasis 

9 

190295 

Cesarean section, 
repeat 

2,780 

2 Days 

Hemorrhage, 

pulmonary 

10 

193499 

Cesarean section, 
pre-eclampsia 

2,000 

4 Days 

Hemorrhage, 

pulmonary 

11 

198014 

Spontaneous 

3,185 

Stillborn 

Atelectasis 

12 

181103 

Breech extraction 

, 3,435 

3 Days 

Hemorrhagic 

disease 

13 

185441 

Breech extraction 

2,970 

IS Hours 

Hemorrhage, 

cerebral 

14 

178584 

Version and ex- 
traction 

2,500 

Stillborn 

Hemondiage, 

cerebral 

15 

173614 

Low forceps 


1 Hour 

Hemorrhage, 

cerebral 

16 

177143 

Spontaneous 

3,985 

2 Days 

Hemorrhages, 
minute in brain, 
lungs, spleen, 
adrenal, tlijunus, 
and liver 
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in every respect, the distribution of patients according to race, parity, 
contracted pelvis, operative incidence, and premature labors, being ap- 
proximately the same in the two groups. 

It ^Yonld seem pertinent to inquire first whether any harm can accrue, 
either to mother or child, from the administration of vitamin K in labor. 
So far as could be determined, there were no ill effects in this series of 
384 eases. The puerperal morbidity was the same in the two groups. 
Concerning puerperal tlirombophlebitis, the incidence of which might 
conceivably be increased as a result of the raised plasma prothrombin 
of the mother, there were two cases in the control series and one in the 
vitamin K group. The question is often asked whether vitamin K affects 
post-partum hemorrhage. Since blood loss after delivery is controlled 
by contraction of tlie uterine muscle fibers and not primarily by blood 
coagulation, no specific effect would be anticipated; and this suppo.sition 
was borne out in the present study, the incidence of post-partum hemor- 
rhage and the degree of blood loss at lower levels being approximately 
the same in the two groups. There were two maternal deaths in the 
vitamin K series. 

The first occurred in a 31-j-ear-old, colored para vii, whose previous 6 infants 
had been .delivered per vaginam without difficulty. She had a contracted pelvis, 
however, with a diagonal conjugate of 10.5 cm. In the present labor, brow presenta- 
tion of an eight-pound baby resulted in spontaneous rupture of the uterus, after 
seventeen hours of labor. Death occurred eleven days after hysterectomy, from 
subphrenic abscess and pneumonia. The other maternal fatality in the vitamin 
K series occurred in a normal, twenty-two-year-old, colored primigravida, five min- 
utes after the administration of caudal anesthesia; cliemical studies showed that 
the novocaine had been injected into the spinal canal rather than into the caudal 
space. It would seem evident that these two deaths were in no way related to 
the fact that the mother had received vitamin K. In the control series there were 
no maternal deaths. 

Turning now to the newborn, the neonatal course of surviving in- 
fants was similar in the two series, the weight, at discharge in relation 
to the birth weight being the same in the two groups. The stillbirth 
and neonatal mortality figures are as follows ; Control series, 16 deaths, 
or 4.1 per cent mortality; vitamin K series, 6 deaths, or 1.5 per cent 
mortality. The infant death rate in the control series, accordingly, was 
2.7 times that in the vitamin K group. Statistical analysis of these 
figures shows that they are probably significant; indeed, the chances 
are 45.6 to 1 against the likelihood that the difference in death rates in 
the two series was due solely to sampling error. 

From a elinieal viewpoint, these findings become more significant 
when the autopsj’- studies on these infants are reviewed. 

As may be seen in Table III, hemorrhage was demonstrable at autopsy in but 
one of the six fatal eases in the vitamin K group. No. 6; this baby weighed eight 
and three-fourths pounds, presented by the breech with a hand prolapsed, and died 
in the course of a difficult breech extraction; autopsy showed subarachnoid hemor- 
rhage. In the control series, hemorrhage into one or another organ was demonstrable 
in 9 of the 16 autopsies, or in 56 per cent (Table IV). In one instance. Case 12, 
we were obviously dealing with an outright case of hemorrhagic disease, necropsy 
revealing extensive hemorrhages in the cerebral vault, lungs, spleen, adrenal and 
intestines; plasma studies on this baby before death showed that the prothrombin 
concentration was too low to be read. In Cases 13, 14, and 15, extensive cerebral 
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DISCUSSION 

DE. WILLIAIM C. MENGEET, Iowa Git}', Iowa (by invitation). — Hemorrhagic 
disease of the newborn is now a well-understood entity with a sound therapeutic 
basis in vitamin K administration. Transfusion of blood, previously the best 
available treatment, represented a replacement of plasma prothrombin, often raising 
the level above that necessary to protect from hemorrhage. Even now, however, 
blood transfusion cannot be lightly discarded, since following massive hemorrhage 
it remains a valuable procedure, whether or not vitamin K has been administered. 

Although it appears that etiologic and therapeutic considerations in hemorrhagic 
disease of the newborn are well understoo.d, such is not true with a certain group 
of cerebral hemorrhages which generally cause death between two and six days 
after birth. Presumabty, injur.y or anoxia in association with poor clotting power 
of the blood are concerned in etiologj'. It is well known that in addition to a low 
plasma prothrombin level at birth the newborn child suffers further depression of 
this level between the second and sixth days. The exact part each of these two 
factors, initial injury and low plasma prothrombin level, plays in etiologj' is not 
clear. 

Dr. Eastman has now shown that antenatal administration of vitamin K to the 
mother causes a significant decrease in the number of cerebral hemorrhages both 
fatal to and contributory to the death of the newborn, and in the number of 
retinal hemorrhages. His work has been so well controlled that one tends to agree 
with the suggestion that routine antenatal administration of vitamin K to the mother 
be given an adequate trial. 

Since the plasma prothrombin level is an index of vitamin K activity, it would 
be interesting to know what were the levels in the babies of this series, especially 
those who died. With such data, considerable light might be thrown on the relative 
parts plaj^ed by trauma, anoxia, and low plasma prothrombin in the production of 
cerebral bleeding. Prom a practical standpoint we should know if it is desirable 
to secure adult or nearly adult levels of plasma prothrombin in the newborn. On 
the other hand, may it not be sufficient merely to prevent the depression of the 
level which occurs between the second and sixth days? 

Until extensive data on plasma prothrombin levels, correlated with clinical ob- 
servations, are available so that those babies who need additional vitamin K can 
be readily recognized, it seems reasonable to administer it directly to all babies 
or indirectly to the mother before the onset of labor. In view of the greater fetal 
gain from treatment of the mother compared with direct administration to the 
newborn infant, as shown by Eastman and his associates, perhaps it is better to 
employ the former method, at least for the time being. Apparentlj^ no observer 
has yet reported harm to either mother or baby from therapeutic doses of vitamin 
K administered to either. Certainly, the cost of the drug is not a barrier to its 
routine use. 

Certain problems concerned with bleeding in the newborn may well be eluci- 
dated by future work. For example, in view of the comparatively rich content 
of vitamin K possessed by leafy vegetables and grasses, and their general avail- 
ability during the summer and early fall, one should look for a seasonal fluctuation 
in the number of cerebral and retinal hemorrhages in the newborn. 

Although routine administration of vitamin K will prevent hypoprothrombinemia 
in the newborn and thus inhibit a certain amount of slow bleeding, it cannot pre- 
vent the basic injury which originated the bleeding. Granting that in many in- 
stances this basic injury may be insignificant, nevertheless follow-up studies to 
ascertain the ultimate outcome of these babies will surely be desirable. 
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sence of other pathologio changes; the clinical course of the case was at variance 
with the view that they were secondaiy to anoxia, although such a contention can- 
not he disproved. In regard to the three eases (Nos. 6, 9, and 10) in which pul- 
monary hemorrhage was encountered at autopsy, such findings have been subject to 
various interpretations; certain observers attribute them to a hemorrhagic diathesis 
which kills the infant Ijefore other organs are involved; others regard them as evi- 
dence of an overwhelming pneumonia, while some ascribe them to anoxia. Summariz- 
ing Table IV, in 4 of the 16 deaths, hemorrhage appeared to be the direct cause 
of death; it was present in 5 additional eases and doubtless played a certain role 
in the fatal outcome, but one which is difficult to evaluate with assurance. In view 
of the fact that autopsy revealed the presence of hemorrhage in 9 of the control 
cases and in but one of the vitamin K series, the findings are in keeping with the 
mew that the antenatal administration of this vitamin eliminated a certain number 
of hemorrhages. 

In order to investig-ate further the efficacj’- of antenatal administra- 
tion of vitamin K in diminishing hemorrhage in the newborn, a series of 
observations was made on the i*etinas of infants in these two series. 
These studies were carried out by Dr. Alfred E. Maumenee, of the De- 
partment of Ophthalmology, who wiU presently report them in detail. 

A preliminary survey shows the following figures: Among 92 infants in the 
control group, retinal hemorrhage was demonstrable in 29 cases, or in 32 per cent; 
among 75 infants in the vitamin K series, there were 12 retinal hemorrhages, an 
incidence of 16 per cent. The frequency of retinal hemorrhage in the control group, 
accordingly, was twice that in infants whose mothers had been treated prophy- 
lactically with vitamin K. Statistical analysis shows that these figures are signifi- 
cant, the chances being 82.5 to 1 against the likelihood that the difference in the 
tw'o series is due to sampling error. 

"What, now, are we to conclude from these observations % Most funda- 
mental is the fact that present-day plasma prothrombin studies have 
given us a new conception of hemorrhagic diathesis in the newborn. Par 
from being a disease entity unto itself, it represents simply an extreme 
degree of a condition, hypoprothrombinemia, which all newborn infants 
exhibit to a certain extent and in various gradations. Unless the plasma 
prothrombin level is extremely low, this hypoprothrombinemia may be 
without clinical manifestations. However, if birth trauma, anoxia, and 
other causes of bleeding are superimposed upon it, this prothrombin lack 
must necessarily play a part in the duration, and, therefore, in the 
extent of the bleeding. Along with trauma and anoxia, then, hypopro- 
thrombinemia must be regarded as a factor in the outcome of every 
case of bleeding in the newborn, whether cerebral or otherwise; and 
it is the one factor in this triad, let us recall, which is subject to prophy- 
lactic correction. To what extent will the routine antenatal administra- 
tion of vitamin K diminish hemorrhage in the newborn and thereby 
reduce neonatal mortality? We believe, in the first place, that such a 
practice, properly timed and with suitable dosage, wiU well-high elim- 
inate so-eaUed hemorrhagic disease of the newborn. In the second 
place, the facts indicate that certain types of cerebral hemorrhage, par- 
ticularly small hemorrhages which ooze over a number of days may be 
preventable by this procedure. To what slight extent the elimination 
of such deaths would diminish neonatal mortality, it is obviously impos- 
sible to state, but the evidence presented would seem of sufficient promise 
to warrant recommending the routine antenatal administration of vita- 
min K for trial. 
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In the Cliarity Hospital in New Orleans we liave 350 or more deliveries a month, 
all in the very low level economic group. We happen, however, to be in a region 
where because of our climate practically all patients can obtain proper diet at 
any time of the year. Would it be, in Dr. Eastman’s opinion, worth while to give 
these patients prophylactic vitamin El in spite of that? The economic phase of 
the question comes up there because of the additional expense. 

DE. BECK. — In answer to Dr. Caldwell’s question but on the basis of incom- 
plete studies I might say that thus far we have noticed that there is some diminu- 
tion in the hemorrhages with the use of oxalic acid, although it is not as great 
as with vitamin K. 

DR. FEED L. ADAIE-, Chicago, 111. — I would like to ask whetlier some of these 
effects are not due really to a deficienc}’ diet in the patient, and whether it may 
not be unnecessary to extend this treatment to all people in all economic strata. 

In both series were all babies alive when the vitamin K was administered to the 
mothers? 

DE. LOUIS M. HELLMAN, Baltimore, Md. (by invitation). — Dr. Eastman 
asked me if I would answer some of the questions. 

In response to Dr. Mengcrt, I am sorry to say that, inasmuch as the method 
used for the analysis of prothrombin requires 3 to 4 c.c. of blood, we have not 
been able to obtain levels on all the infants that died. Tliose that we did deter- 
mine were all low. 

As to the question of seasonal valuation, Dr. Waddell of the Universitj' of Vir- 
ginia has noted a seasonal variation in the prothrombin of both mothers and in- 
fants. We have found the same to be true. Tliis obviously should be so, espe- 
cially in Baltimore, where a large percentage of the negro population lives on a 
marginal die’t consisting largely of vegetables in the summer and canned goods 
in the winter. 

Dr. Beck’s slide showed a hemorrhagic tendency in some of the infants born of 
treated mothers. This has been our experience too, and is well demonstrated by 
the studies on retinal hemorrhage. In our clinic this type of hemorrhage occurs 
in about 32 per cent of newborn infants. The hemorrhage is of the oozing variety 
and not due to capillary rupture. It should therefore be prevented by raising the 
prothrombin level; and in the series of infants of treated mothers, tlie incidence 
of retinal hemorrhage was reduced to 15 per cent. These infants did not have 
elevated prothrombins, in spite of the fact that the mothers had received vitamin 
K. On the other hand, in a small series of 15 deliveries where the mothers had 
received 2 to 4 mg. of vitamin K daily for four or five days prior to delivery, there 
were no retinal hemorrhages and the prothrombin levels of the infants were very 
high in each instance. And thus, in response to Dr. King’s question, while the 
results are good when therapy is given during labor, it would seem that the optimum 
time of administration should be the -last week of gestation. 

For the determination of prothrombin, we have used the method of Smith, 
Warner and Brinkhous, described in 1934. Roughly this method consists of the 
removal of all substances in the plasma related to clotting except the protlirombin. 
An artificial clot is then made b}^ adding standardized reagents to various dilutions 
of this prothrombin. The .dilution necessary to form a clot in fifteen seconds de- 
termines the dilution unit. While this procedure is very accurate, it requires a 
skilled technician. The quick method is much simpler and yields essentially similar 
results. It is certainly much more applicable to clinical work. 

Dr. Kosmak asked about the administration of barbiturates in the two series 
reported. About one-third of our ward patients receive some sort of analgesia. 
The incidence was the same in both groups. 

Wlien vitamin K is administered directly to the newborn infant, we have used 
1,000 units or % mg. a day for four da 3 'S. This can be .divided between the 
feedings. However, the prothrombin level of infants can be elevated to a greater 
degree by administering the vitamin to the mothers prior to deliverj". Tliis may be 
merely a matter of absorption, and perhaps some of the parenteral substances, 
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DR. ALFRED C. BECK, Brookljn, K. Y. — Several years ago observations in our 
Clinic seemed to indicate that the incidence of intracranial hemorrhage and hemor- 
rhagic disease in the newborn were increasing. Because a large percentage of our 
patients were on relief and accordingly might well have had deficient diets, the 
possibility of a dietary deficiency as the cause of this increased hemorrhagic tend- 
ency was considered. Soon after the early work on vitamin K appeared, we there- 
fore undertook a study somewhat similar to that which Dr. Eastman has reported. 
Every third service patient, accordingly, was given 2 mg. of the sjmthetic vitamin 
K by mouth one hour or longer before the birth of her child. Another third of 
our patients received oxalic acid, as suggested bj^ Dr. Schumann before this Society. 
The remaining third was used as controls, the three series being carried on con- 
currently. 

Vitamin K was given to 504 women, and 612 concurrent patients were observed 
as controls. In the vitamin K series, 4 newborn infants had intracranial hemor- 
rhage and 2 additional ones had bloody stools, making a total of 6, or 1.2 per cent, 
which might have had a hemorrhagic tendency. In the control series, 11 newborn 
infants had intracranial hemorrhage and bloody stools were observed in an addi- 
tional 9. In contrast with the K series, therefore, 20, or 3.2 per cent, of the con- 
trol babies had hemorrhagic tendency. In other words, bleeding occurred almost 
three times as often in the babies whose mothers did not receive vitamin K as a 
prophylaxis. 

This slide* is a graphic representation of the effect of the prophylactic admin- 
istration of vitamin K on the prothrombin activity of a newborn infant. The 
figures on the base line represent tlie prothrombin activity as a percentage of that 
which is observed in the normal adult. The perpendicular figures indicate the 
number of cases. Your attention is called, first, to the three control graphs in the 
lower half of the slide. These represent the results of 300 prothrombin determina- 
tions made in 100 cases on the first, second and fourth days after birth. In order 
that you may understand the graph more clearly, tliis block represents eight cases 
whose prothrombin activity was from 30 to 40 per cent of the normal. This block 
represents 31 eases whose prothrombin activity was 70 to 80 per cent of the normal. 
The perpendicular line is the mean of the entire polygon. As you may observe, 
the mean of the hundred controls on the first .day was 72.6 per cent. This mean 
fell to 59 per cent on the second day and returned to 72.3 per cent on the fourth. 

The upper half of the slide shows the results of analogous observations made on 
another hundred infants born to mothers who had had the prophylactic adminis- 
tration of vitamin K. In this group, the mean prothrombin activity was 92.9 per 
cent of the normal on the first day, 90 per cent on the second, and 91 per cent 
on the fourth. In other words, the prophylactic use of vitamin K seemed to pre- 
vent the diminished prothrombin activity which normally is observed on the second 
day of life. By preventing this fall in the prothrombin level, the tendency to 
hemorrhagic disease must be diminished, as was shown by Dr. Eastman in his 
clinical observations and as has been corroborated by our observations in a some- 
what larger number of cases. In addition, this slide shows a very pronounced shift 
to the right in the vitamin K cases. On the first day, as well as on the critical 
second day after delivery, the number of infants with a low prothrombin activity 
was much smaller in the vitamin K series than in the controls. 

DR. GEORGE W. KOSMAK, New York, N. Y.— I would like Dr. Eastman to 
tell us whether any patient of this series received barbiturate analgesics'? 

DR. YGLLIAM E. CALDWELL, New York, N. Y.— I would like to know about 
Dr. Beck's results with the use of oxalic acid in order to follow up the discussion 
of last year. 

DR. E. L. KING, New Orleans, La.— I would like to ask about three points: (1) 
The determination of the prothrombin level; (2) the time to begin the adminis- 
tration of vitamin K to the mother before delivery; and (3) the advisability of 
giving vitamin K to infants, delivered by mothers who have not had vitamin K 
before circumcision, especially if the coagulation time is slow. ’ 

‘This slide will appear in a paper to be published in a later issue of the Journal. 



THE MANAGEMENT OF THE ADHERENT PLACENTA IN THE 
PRESENCE OF INFECTION'* 


Karl M. Wilson, M.D., Rochester, N. Y. 

(From ihe Depariment of Obstetrics and Gynecology, University of Fochesier School 

of Medicine and Dentistry) 

T he abnormally adherent placenta may at times constitute a very 
serious problem. Opinions still differ in regard to the length of 
time one should wait for separation to occur before resorting to manual 
removal of the organ, provided tliere is no associated active bleeding; 
but, in general, nearly all authorities now feel that at least one to two 
hours should elapse before a manual I’emoval is resorted to unless 
active bleeding should necessitate its earlier performance. The reason 
for delay before resorting to manual removal is, of course, to be found 
in the dangers attending this procedure and in particular the possible 
resulting infection. The mortality attending this procedure has in the 
past been placed at around 10 per cent, which would obviously place 
the procedure in the definitely hazardous class of obstetric operations. 
To avoid these associated dangers, some have even suggested that in 
the absence of bleeding, much longer periods of time than the usually 
accepted one or two hours should elapse before resorting to manual 
removal. In 1915 the late John 0. Polak rather startled the members 
of this Society by presenting a case in which the placenta was allowed 
to remain in situ for four days before it was finally removed by expres- 
sion, and in the absence of bleeding, he recommended waiting indefi- 
nitely, days if necessary, before resorting to manual removal. 

On the other hand, a number of Scandinavian and French authors 
have recently presented fairly large series of manual removals with a 
much lower mortality than has hitherto been recorded. Thus Schie, in 
Oslo, found in 189 such procedures the mortality included only three 
patients, or 1.58 per cent. In each of these three instances, death was 
due to puerperal infection, and it is interesting to note that in two of 
these women, the manual removal was apparently performed in the 
presence of an already existing infection. 

Personally, I still regard the procedure as a dangerous one, though 
I accept the usual indications of hemorrhage or delay in separation 
beyond two hours with no bleeding as sufficient reason for carrying out 
manual removal. As already pointed out, the particular menace at- 
tending manual removal of the placenta is to be found in infection. 
Undue prolongation of the third stage of labor to many hours or even 
days, may as in Polak ’s experience, be at times quite innocuous, but 
on the other hand, it may also result in the very situation that we are 
trying to avoid, namely the invasion of the uterus by pathogenic organ- 
isms. 

*Read at the Sixty-Fifth Annual Meetinsr of tlie American Gynecological Society, 
The Seigniory Club, Que., June 17 to 19, 1940. 
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available now only for experimental purposes, should find a field in infant admin- 
istration. The question seems to be the advisability of attempting- to control cere- 
bral hemorrhage which may have already done considerable damage. We have had 
two rather unfortunate instances where babies with cerebral hemorrhage have 
received vitamin K. In both cases the babies lived, but they will never develop 
normally. I think that it is far better to treat the babies yet unborn, through the 
mother and thus protect them during labor. 

Replying to Dr. Adair’s question as to whether the babies in these two series 
were all alive on admission, the answer is that we eliminated all eases where the 
fetal heart could not be heard on admission to the delivery floor. 

Also in repty to Dr. Adair, it has been very well shonm by many workers that 
all newborn infants have a low prothrombin. It would certainly be practical to 
treat all mothers in labor, even if it were onlj’- to prevent hemorrhagic disease. As 
a matter of fact, the only deaths on our service from hemorrhagic disease, since the 
use of vitamin K, with the exception of the case mentioned by Dr. Eastman, have 
occurred on the private service where vitamin K is not routinely used. 

DE. EASTMAN (closing). — I should like to make it clear that the major part 
of this work on vitamin K was done bj' Dr. Louis M. Heilman and Dr. Landrum B. 
Shettles, of our Department of Obstetrics, whose names will appear as co-authors of 
the paper. 
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of a premature living child, weighing 1,880 Gm. The amniotic fluid escaping after 
the birth was greenish in color, and had an offensive odor. Cultures taken at the 
time later showed a mixed growth of organisms with Strep, viridans and non- 
hemoljdic streptococci predominating. The blood cultures were negative. After 
delivery of the child there was no bleeding and the placenta failed to separate. 
After one-half hour the Credo maneuver was resorted to without success, and several 
succeeding attempts also failed. She was given a sedative and allowed to rest, but 
was kept under constant supervision. Tinder ordinary circumstances manual removal 
would have been resorted to, but in the presence of the obvious infection this seemed 
contraindicated. Twenty-four hours later there was no change in the uterus and no 
bleeding. The temperature fell to normal, but later in the day another chill occurred 
with a temperature elevation to 40° C., and the patient appeared quite ill. Other 
attempts at Credo’s expression were unsuccessful. Forty-eight hours after delivery 
she expelled a small clot, the first bleeding that had occurred, but again efforts at 
expression failed. Tlie temperature continued elevated but was tending to decline. 
On December 30, ninety hours after delivery, she expelled the intact placenta spon- 
taneouslj' along with approximately 200 c.c. of blood. Her further convalescence 
was uneventful, the temperature subsiding immediately and remaining at a normal 
level for the remainder of lier hospital staj’. During her febrile period before separa- 
tion of the placenta, two small transfusions were given. 

Microscopic study of the placenta revealed extensive inflammatory reaction in 
the subamniotic connective tissue, and a section stained for bacteria showed numerous 
short gram-positive chains and diplococci in this same region. Little inflammatory 
reaction was discovered in the body of the placenta and none at all in the decidua. 
The decidual layer was quite thin, but there was no evidence of undue penetration of 
it by proliferating chorionic villi. 

In this patient, the source of the infection is undoubtedly to be found in the 
premature rupture of the membranes with the long interval elapsing between that 
occurrence and the onset of labor with the resulting invasion of the sac of the 
ovum by pathogenic organisms. Such intrapartum infection is also a menace to the 
child from the possible so-called “placental bacteriemia, ” as emphasized by Siemens. 
It is of interest to note in this connection that a culture of the cord blood showed 
the presence of colon bacilli. The baby, however, did extremely well and was dis- 
charged from the hospital after five weeks, weighing 2,950 Gm. 

COMMENT 

111 these two patients tlie end result was quite satisfactory folloiving 
a conservative line of treatment, and tlie result would appear to justify 
the treatment followed. The problem of the adherent placenta and 
associated infection may well be compared to the infected incomplete 
abortion. In this latter condition we have had many serious experiences 
in the past as the result of interference during the period of active 
infection, and unfortunately many years elapsed before the profession 
came to an appreciation of the risks involved and abandoned interfer- 
ence except in the presence of active bleeding. At present if there be 
no associated hemorrhage, we never think of removing the retained 
placental tissue in the incomplete abortion until several days after the 
evidence of infection has subsided, and the results following such con- 
servative therapy are far superior to those obtained during the period 
when active intervention was the rule. It would seem reasonable to 
apply similar rules to the situation under consideration, that is, wait 
until the infection has subsided and then resort to manual removal. 
At the same time we must admit that the menace in the case of the ad- 
herent full-term placenta with associated infection is greater than would 
be the ease in the earlier abortion. The risk is greater because, if a. 
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When infection is alreadj^ established in the presence of an adherent 
placenta, the problem becomes still more formidable. In reviewing the 
literature on the subject, I was surprised to learn how little attention 
has been paid to this angle of the problem. In current textbooks, Adair 
alone makes mention of the added menace, but Eastman also draws at- 
tention to it in his recent review. of the literature on obstetric hemor- 
rhage. 

I propose to present two examples of this complication which occurred 
on my service with an outline of the procedures followed. 

Case 1. — L. M. (Unit No. 1152S2), aged 23 years, para iii, all previous labors 
normal. In tliis, lier fourth pregnane}’-, she was delivered spontaneously in her 
home by her physician, two days before admission to the hospital. Numerous efforts 
at the Crede maneuver were unsuccessful, and there was no associated bleeding. 
After forty-eight hours, she was given gas oxygen anesthesia, and an attempt was 
made to remove the placenta manually. This was unsuccessful but did cause con- 
siderable bleeding so she was then sent to the hospital May 22, 1936. On admission 
she appeared to be gi’avel}’ ill; temperature, 39.3° C. ; pulse, 170; blood pressure, 
85/50. She presented a waxy white appearance and was obviously suffering from 
the effects of hemorrhage and infection, though bleeding at the time of admission 
was slight. Eed blood count was 2,690,000; hemoglobin, 6.2 Gm. ; white blood count, 
18,100. In view of the history, some consideration was given to the possibility of 
placenta accreta, but she was obviously in no condition for a major operation, so 
efforts were directed toward improving her general condition by transfusion and the 
other usual general measures. Six hours after admission and fifty-four hours after 
delivery, she spontaneously expelled the bulk of the placenta, but there was an 
obvious defect in it, representing an absence of tissue from an area of about 
8 by 4 cm. The expulsion of tissue was accompanied by the loss of approximately 
150 c.c. of blood and no further bleeding occurred. Her general condition had 
improved somewhat at this time, but was still precarious, so it seemed unwise to 
adopt any immediate measures for the recovery of the retained fragment of placenta. 
Twelve hours later this remaining fragment was expelled spontaneously with no 
associated bleeding. Her convalescence was stormy, with evidence of serious infec- 
tion persisting for four weeks, and she developed a mild thrombophlebitis of the 
left leg during the puerperium. Blood cultures were persistently negative. She 
eventually recovered and was discharged from the hospital six weeks after admission. 

Microscopic examination of the placenta showed no unusual invasion of the cover- 
ing decidua by the chorionic villi. An acute placentitis was present with fairly ex- 
tensive leucocytic infiltration throughout. 

She was seen again last year, when she aborted spontaneously at six months with 
no attendant complications. 

Case 2. — L. G. (Unit No. 121075), aged 32 years, para i, had had one miscarriage. 
Her first pregnancy was terminated in another city by induction of labor at term, 
apparently on account of a toxemia. The child died immediately after birth, and 
the patient sustained a third degree tear which was later repaired. Her second 
pregnancy terminated in early spontaneous abortion. In her third pregnancy she 
was first seen by me on July 19, 1938, when she was about two months pregnant, 
the calculated date of confinement being Feb. 23, 1939. 

This pregnancy proceeded quite uneventfully until Dec. 18, 1938, when the mem- 
branes suddenly ruptured. She was promptly admitted to the hospital. On admis- 
sion she was not in labor, but the membranes were obviously ruptured. The uterus 
was the size of a seven months’ pregnancy, and the fetal heart sounds were normal. 
She presented evidence of a slight upper respiratory infection, but apart from this 
her general condition was satisfactory. There were no further developments for 
seven days, when she began to have irregular painful uterine contractions. Co- 
incident with the onset of labor she had a chill and a temperature elevation to 
39.5° C. Labor progressed very slowly, apparently on account of irregular and 
■ inefficient uterine contractions, but after thirty hours she was delivered spontaneously 
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Manual removal of the placenta is the usual method of procedure for 
such a condition, and generally speaking, this may he resorted to if 
after two hours, in the absence of bleeding, the simpler methods have 
failed to bring about separation and expulsion of tlie organ. Undue 
prolongation of the third stage may well result in the very accident 
we are trying to avoid, namely, pai'tial separation with hemori’hage or 
invasion of the uterus by pathogenic organisms. Should bleeding occur, 
resort to this procedure may be necessitated earlier. 

In the presence of associated infection however, manual removal of 
the placenta becomes a truly hazardous procedure and should not be 
employed during the period the infection is active unless active bleeding 
supervenes and necessitates interference. Occasionally supravaginal 
hysterectomy may be the jireferable procedure. Attention is dravm to 
the delay in the onset of lactation while the placenta remains attached 
to the uterine wall. 
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DISCUSSION 

DR. GEORGE KAMPERMAN, Detroit, Mich. — ^\Ve have for a long time ac- 
cepted the principle that puerperal patients with fever should be treated very con- 
servatively. An exception to this policy has been found only in certain cases where 
bleeding was of such proportion as to constitute a hazard. 

On looking over the records of patients at Harper Hospital wlio had retained 
placental tissue with fever and excessive bleeding, we were rather surprised by the 
almost uniformly good results obtained by the removal of the retained placental 
tissue. In the last four years we have records of seven suclr patients treated actively, 
and all made rapid recoveries without complications or spread of infection. 

We have, therefore, gradually developed a wider indication for interference in 
patients with the known retention of placental tissue. We are inclined to believe 
that the known retention of placental tissue in a patient with fever speaks for the 
diagnosis of sapremia rather than sepsis. 

With this process of reasoning in mind I would like to report two patients about 
whom we were consulted during the past year. Both were delivered in their homes 
by their family doctors, and the failure of expulsion of the placenta called for 
consultation and later hospitalization. Both patients had had high fever for several 
days and seemed very septic and very ill. In both the Crede technique of placental 
expression had been repeatedly unsuccessful. Both patients were very anemic, al- 
though bleeding had not been a prominent sjunptom. One patient showed a posi- 
tive blood culture, while in the other no blood culture was obtained. In both cases 
the placenta was removed by digital separation and extraction with a placental 
forcep. In one case the placenta was removed seventy-five hours after deliver}’, the 
temperature being 104.8° E. before delivery. Temperature dropped to almost normal 
within two days with an occasional rise for six days after that. In the second case 
the placenta was retained for nine days post partuni, the fever rising to over 104° P. 
for several days before the removal of the placenta. Two days after the removal the 
temperature was normal and remained normal. 

It would seem to us that the emptying of the uterus in such cases would favor 
involution and contraction and would tend to close the sinuses and lymphatics, and 
thus lessen the spread of infection. 

To avoid these serious and tr}’ing situations it would seem there is no time 
so favorable for the removal of an adherent placenta as when the patient is clean 
and fresh. Theoretically, there is danger in invading the uterine cavity; yet with 
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partial separation shonld occur dnring the waiting period, the hemor- 
rhage might well be much greater than would he the case in the earlier 
pregnancy. For this reason, and because it might occur quite suddenly, 
the patient should never be left unattended while the placenta is still 
in utero, and preparations to facilitate immediate interference should 
be kept constantly available. 

In this situation, if partial separation with hemorrhage should occur, 
one’s hand is forced. If the emergency is serious, it may be necessary 
to disregard, the menace of infection and remove the placenta manually 
at once to prevent further hemorrhage, or on occasion it might seem 
preferable to control the bleeding temporarily by packing the uterus, 
and then resort to abdominal hysterectomy. Either will be hazardous, 
and the choice of procedure will depend on the circumstances present at 
the time the emergency arises. 

In considering factors possibly responsible for prolongation of the 
third stage of labor, three main possibilities must be considered, and it 
is important to make proper differentiation between them. Thus, the 
placenta may separate and yet be retained in utero by the contraction 
ring; it may be abnormally adherent; or more rareljq we may be dealing 
with a true placenta accreta. Differentiation between the first two of 
these conditions is usually not difficult. Eecognition of a placenta ac- 
creta, however, can only Idc bj'' manual exploration of the uterine cavity, 
and the diagnosis is usually established on discovering the impossibility 
of removing the placenta manually. In both of our patients, considera- 
tion was given to the possibility of a placenta accreta being present, 
but in the first patient her condition was too critical at the time of ad- 
mission to permit exploration of the uterus; while in the second, we 
felt that the infection present contraindicated exploration. In our sec- 
ond case then, the diagnosis was held in abeyance until the problem 
solved itself by spontaneous separation and expulsion of the placenta. 

In these two patients, we were quite confident from the evidence at 
hand that we were dealing with abnormallj^ adherent placentas and not 
simply with retained placentas; but in the second case, in particular, 
an additional late observation gave convincing evidence that this was the 
situation. This later observation was made in connection with the 
establishment of lactation, which did not occur until the third day 
after the placenta had been expelled or the seventh day after the birth 
of the child. 

Such an observation appears to support the current theory that the 
onset of lactation may be due to a deprivation of certain hormonal sub- 
stances originating in the placenta, possibly estrin or progesterone, or 
both, and that lactation is held in abeyance while these are being actively 
produced, which would be the case while the placenta is in active organic 
union with the maternal organism. 

SUMMARY AND CONCLUSIONS 

^ Two examples of abnormally adlierent placenta and associated infec- 
tion are presented. Both were treated conservatively but both made 
good recoveries. 



A COMPARISON OF TWO CESAREAN SECTION SURVEYS 
CARRIED ON IN THE CITY OP NEW ORLEANS^' 

Edward L. King, M.D., New Orleans, La. 

I N 1927 tlie New Orleans Gynecological and Obstetrical Society^ re- 
ported the findings of a survey of the 300 cesarean sections performed 
in the city during the six years 1921 to 1926, inclusive, discussing the 
indications, techniques, results, etc. In 1938^ the Society presented a 
review of the 1,108 sections performed in New Orleans during the ten 
years from 1927 to 1936, inclusive. We felt that this second survey 
would he of interest as a method of ascertaining whether the lessons 
learned from the first study had been taken to heart by the local pro- 
fession. A review of these two investigations is presented to this So- 
ciety, as I believe that the improvement in results demonstrates the value 
of a frank presentation of such data. I also feel that the Society would 
be interested in a consideration of the changes in thought and practice 
in this matter of cesarean section as shown by these two sets of figures. 

Table I. 1921-1926 


Total deliveries in city 61,966 

Total deliveries in hospitals 16,323 

Total cesarean sections 300 

Cesarean percentage of total deliveries 0.48 

Cesarean percentage of hospital deliveries 1.8 

Cesarean, total deliveries ratio 1 to 206 


Table I shows that in the first period of six years there were 16,323 hospital 
deliveries with 300 cesarean sections, an incidence of l.S per cent. The total de- 
liveries in the city during this period were 61,966; cesarean section accounted for 
0.485 per cent of these. In other words, in these six years one out of every 206 
babies was delivered by the abdominal route. In Table II, covering the succeeding 

Table H. 1927-1936 


Total deliveries in city 92,936 

Total deliveries in hospitals 52,629 

Total cesarean sections 1,108 

Cesarean percentage of total deliveries 1.19 

< Cesarean percentage of hospital deliveries 2.08 

Cesarean section, total delivery ratio 1 to 84 


ten years, we see that there were 52,629 hospital deliveries, with 1,108 sections, 
or 2.08 per cent of the total. There were 92,936 births in the city during this 
period; of these, 1.19 per cent were delivered by cesarean section. Thus, in this 
second group, one out of every 84 babies reached the world by laparotomy. In the 
first survey, it was found that approximately one-fourth of the total deliveries were 
in hospitals; in the second study, this ratio had increased to a little over one- 
half; and in the last three years of this time, two-thirds of the obstetric patients 

‘Read at the Sixty-Fifth Annual Meeting of the American Gynecological Society, 
Seigniory Club, Que., June 17 to 19, 1940. 
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proper technique and asepsis this is a fairly safe procedure. During the past three 
years we note 19 cases of manual removal of the placenta in the delivery rooms at 
Harper Hospital, and a careful study of the records sliows no shock and no fever re- 
sulting in these 19 cases. 

We believe a frank puerperal sepsis and puerperal fever due to an adherent or 
retained placenta are two different conditions. Prom the experience we have had 
with active interference where we thought it was indicated because of bleeding, we 
believe that the known retention of placenta, as well as the bleeding, should be 
considered an indication for active treatment. 

DR. CHARLES A. BEHNEY, Philadelphia, Pa. — On the Obstetric Service of 
the Brjoi Mawr Hospital during the past three years, there were 6 patients with 
retained placentas for more than twelve hours after delivery. All were primigravidas 
from 21 to 39 years of age. Pour of the patients had sodium amytal or rectal ether 
analgesia, and two patients had no anesthesia at all. Two were delivered by low 
forceps, two delivered spontaneously, and in two rotation of a posterior occiput was 
practiced. 

Our attitude toward a retained placenta after delivery has been the same as to- 
ward secundines which are not expelled after a miscarriage. The patients are 
placed in semi-Powler position, given sedatives, ergot, and blood transfusions if these 
are indicated. Intrauterine packing is resorted to if the bleeding is profuse. 

All of these patients had some fever. In three cases the temperature was over 
104° P. and was accompanied by chills. In several instances where attempts at 
manual removal of the placenta were made, such efforts were invariably followed by 
an exacerbation of symptoms. All of our patients recovered, passing the placenta 
spontaneously; one on the second day, two on the fourth day, one on the fifth day, 
and two on the sixteenth day. We are convinced that patients -with retained 
placentas should be treated conservatively. 

DR. JOSEPH B. DE LEE, Chicago, III. — I would like to disagree with the idea 
that the placenta in utero has any restraining influence on lactation. Dr. Peter 
Preuchen who wrote that very interesting book, The Frozen North, reports many 
cases of Lapland women who, wliile nursing one baby, will become pregnant with an- 
other, nurse that one and again become pregnant at the same time, repeating this 
all their lives. If there were any evidence of the placenta influencing lactation it 
would be shown in these women. 

There is a difference between a retained placenta and an adherent placenta, and 
a placenta increta. We know that the whole placenta may be safely left in the clean 
uterus, in the absence of hemorrhage, for several days. Ramsbotham even reports 
a case where the placenta did not come away at all, and he believed it had been 
absorbed, as it may be in ectopic pregnancy. On the other hand large pieces of the 
placenta may come away more or less broken up, in the lochia. An adherent placenta 
may require some time to separate, but usually bleeding demands treatment. 
Placenta increta is a different matter, for in these cases the placenta has grown 
into the muscle. 

Dr. Wilson has proved that the post-partum uterus will handle more infection 
than we give it credit for. In septic abortion I have packed the cervix and vagina 
to stop bleeding, given blood to replace the previous loss, and thus tided the patient 
along until her immunities have been developed or until it was safe to invade the 
inflamed uterus. I wonder if such a policy would succeed with a full-term pregnancy. 
Would sulfanilamide be useful in such cases? 

DR. E. L. KING, New Orleans, La.— We have at times injected the placenta 
with about 200 c.c. of normal saline through the umbilical vein, and this has seemed 
to help in the separation of these retained placentas (Gabaston-Mombojou method). 

DR. WILSON (closing).— Since one accepts the principle that one should not 
invade a uterus known to be infected, I continue to wait for separation in the ab- 
sence of bleeding. On the other hand, if bleeding occurs, one’s hand is obviously 
forced. If that should occur, one has the choice of two procedures, either to remove 
the placenta or to perform a hysterectomy. 

We did not administer sulfanilamide because we did not know until later what 
organism had caused the infection. 
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"Inertia with prolonged labor,” a rather unsatisfactorj’ reason for the per- 
formance of the operation, dropped from 9 to 1.4 per cent. The miscellaneous group 
covers such conditions as elderly primiparity, malpresentation, previous myomectomy, 
contraction ring, etc. 

Table Y. Technique 



FIRST 

SERIES 

SECOND 

SERIES 

Classical 

175 

545 

Low segment 

31 

488 

Porro 

10 

39 

Fortes 

0 

2 

No details as to technique 

84 

34 


300 



Table V presents a tabulation of the techniques employed. The committee felt 
that the majoritj' of the S4 operations in the first series wliich were not described 
in the records were of the classical tj’pe, and that tlius the proportion was much 
greater than the 5S.3 per cent sliorni. In the second series, the classical operation 
had dropped to 49 per cent, mth the possibility that some of the 35 which were 
not described were in this group. The increase in the popularitj’ of the low segment 
operation is striking, and this tendencj- is abundantly justified by the low mortality 
rate following this procedure. Thus, in the first series, the 31 low segpnent cases 
all lived, and in the second series, in 488 low operations the maternal mortalitj- rate 
was 3.7 per cent. 


Table VI. Nonfatal Complications 



FIRST 

SERIES 

SECOND 

SERIES 

Febrile morbidity 

63.5% 

61.3% 

(International Standard) 

Pulmonary 

9 

14 

Genitourinai’y tract 

8 

28 

Acute dilatation of stomach 

17 

1 

Postoperative convulsions (eclampsia) 

5 

1 

Postoperative vaginal liemorrhage 

o 

O 

3 

(2 deaths from this in first series) 

Evisceration 

1 

4 

Wound infection 

11 

15 

General infection 

8 

18 


Table VI lists the most important nonfatal complications. It is to be noted that 
the febrile morbidity is practically the same in both series. We were surprised to 
find that the figures in the second period showed little difference between the classical 
(63.8 per cent) and the cervical (62.3 per cent) operations. It was felt that the 17 
cases of acute dilatation of the stomach in the first group (only one in the second) 
were in great part really instances of infection, probably peritoneal. The greater 
proportion of postoperative convulsions in Series I is siniplj’’ a concomitant of the 
larger number of cases of eclampsia in this group. The fairly large number of 
cases of postoperative vaginal hemorrhage were thought to be due in some instances 
to uterine relaxation, in others to improper technique in suturing the uterus. 

In Table ini, the causes of maternal death are listed. The maternal mortality 
rate was 16.1 per cent in the first series and 5.9 per cent in the second. A con- 
siderable part of this reduction is due to the fact that eclampsia has been almost 
eliminated as an indication. In each group, the mortality rates from peritonitis and 
septicemia were much too high, and we were greatly disappointed at finding so many 
in 1937, after pointing out in 1927 that one-fifth of the deaths were due to these two 
causes. In the second series, these complications accounted for one-third of the 
deaths. Seventeen of the 41 patients with eclampsia in Series I died, as did 9 of the 
27 in the second series. It is to be noted that 3 of the 33 cases of placenta previa 
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in the city were hospitalized. The percentage of sections in the hospital pa.tients 
shows a slight rise, but the increase in the proportion of obstetric patients delivered 
in hospitals was associated with a rise in the percentage of sections to total births 
to a figure two and one-half times that in the first survey. 

Table III. Percentage op Cesarean Sections in Various Hospitals 



FIRST 

SERIES 

SECOND 

SERIES 

New Orleans Charity Hospital 

1.2 


Hospital A 

1.5 


Hospital B 

2.9 


Hospital C 

2.7 


Hospital D 

2.8 


Hospital B 

0.25 



Table III shows the incidence of section in those hospitals from which complete 
data were obtainable for both periods. It will be noticed that the figures for the 
Charity Hospital are essentially the same, while there is an increased ratio in most 
of the private hospitals. In the case of Hospital B, the committee was informed 
that there were other sections in the second period, the records of which were not 
secured for study. Complete data might not have shown the reduction noted in 
the table. It is interesting to observe, incidentally, that in the first period 11.5 
per cent of the total deliveries in the city were in the Charity Hospital, and that 
in the second this percentage rose to 31, the increase being particularly noticeable 
in the last three years, when the figure rose to 42 per cent. 

Table IV. Indications 



FIRST 

SECOND 


Contracted pelvis 
“Disproportion” 

107 

480 


16 

71 


Cervical and vaginal lesions, benign 

10 

38 


Carcinoma of cervix 

1 

3 


Eclampsia 

41 

27 


Other toxemias 

12 

51 


Placenta previa 

33 

114 


Premature separation of placenta 

6 

34 


Cardiac lesions 

4 

22 


Fibroids of uterus 

2 

15 


Previous cesarean section (with 4 ruptured 
scars in first and 2 in second) 

28 

70 


Inertia with prolonged labor 

28 

16 


Prolapsed cord 

2 

0 


Miscellaneous 

10 

167 



300 

1108 



Table IV presents a comparison of the indications for the operation in the two 
series. The records were much more specific in this regard in the second period. 
It will be seen that contracted pehds accounted for about one-third of the operations 
in the first series and almost one-half in the second. The rather indefinite designa- 
tion “disproportion” was noted in about the same proportion in both. The drop 
in the figures for eclampsia (from 14 per cent to 2.4 per cent) is most striking. 
We were surprised to find that there had been no increase in the proportion of 
sections for placenta previa, the percentages being 11 and 10.3, respectively. 
The committee was under the impression that there had been quite an exten- 
sion of this indication, and we find that this is true for the past few years. The 
figures for previous section seem low, but this is accounted for by the fact that 
many repeat operations were listed under the original heading of contracted pelvis. 
There were really 50 “repeat” sections in the first series and 148 in the second. 
The low figures for uterine fibroids and prolapse of the cord are also worth noting". 
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lialf that following the classical. Of course, some of the latter may have been done 
in the more unfavorable cases, because of the gi-eater speed and ease of performance ; 
this could not always be deduced from the record. 

Table IX. Maternal Mortality, Analyzed According to Type of Operation 

Second Serie.s 


TOTAL CASES 

DEATHS 

PER CENT 

Classical 

545 

39 

7.2 

Porro 

39 

4 


Portes 

2 

1 


Low segment 

4S8 

18 

3.7 

Not described 

34 

2 

6.0 


llOS 

64 



In Table IX the fetal mortality figures are presented, classified chiefiy accord- 
ing to the operative indications. When prematurity was the chief cause, the cases 
were listed under that heading rather than under the operative indication. In the 
first series 35 per cent and in the second 27 per cent of the fetal deaths were due 
to this cause. Of course, most of these were in the toxemic and hemorrhage cases; 
however, under these conditions it is doubtful whether vaginal delivery’ might not 
have been feasible. 


Table X. Fetal jMortality 



FIRST 

SECOND 


SERIES 

SERIES 

Pelvic contraction 

2 

4 

Eclampsia, term babies 

4 

0 

Toxemia 

3 

1 

Placenta previa, term babies 

4 

3 

Premature separation placenta 

3 

3 

Congenital malformations 

4 

3 

Neglected labor 

5 

1 

Euptured uterus or scar 

5 

4 

Tonic contraction of uterus 

1 

1 

Cerebral hemorrhage 

1 

1 

Uterine fibroids 

1 

3 

Asphyxia 

0 

2 

Pneumonia 

0 

1 

“Stillborn,” no details 

0 

8 

Prematurity 

19 

31 

Not stated 

3 

51 


55 

117 

Per cent 

18.9 



SUMMARY 

From these two surveys we see that: (1) The incidence of cesarean 
section in New Orleans was 2^2 times as great in the second period as 
in the first. Two questions naturally arise ; Were too few operations per- 
formed in the first period, or were too many performed in the second 
period? Probahly both questions can be answered to some extent in 
the affirmative. However, if 1.4 per cent is the correct figure for the 
Charity Hospital (it may be too low) to which many obstetric patients 
are referred because of complications, it would appear that 1.19 per cent 
for the total number of deliveries in the city is too high a proportion. 
The same might be said of the 2.87 per cent incidence of cesarean section 
in the private hospitals as a group. 
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Table VII. Maternal Mortality Analyzed As to Cause of Death 



first 

second 


series 

SERIES 

Peritonitis 

6 

10 

Septicemia 

3 

12 

Ruptured uterus or scar 

3 

0 

Toxemia 

3 

2 

Eclampsia 

16 

7 

Placenta previa 

1 

2 

Pyelonephritis 

0 

1 

Postoperative intestinal obstruction 

0 

1 

Paralytic ileus 

0 

2 

Postoperative shock 

0 

2 

Spinal anesthetic 

0 

1 

Antimony poisoning 

0 

1 

Premature separation placenta 

1 

0 

Acute dilatation of the stomach 

2 

1 

Pneumonia 

1 

8 

Postoperative vaginal hemorrhage 

2 

3 

Heart lesions 

2 

4 

Embolus 

5 

2 

Moribund 

0 

1 

Tuberculosis 

0 

1 

Renal suppression 

0 

1 

Doubtful 

2 

2 

Total 

47 

64 

in Series I and 7 of tlie 114 in Series II resulted fatally. 

One of the fatal cases of 


eclampsia in Series I and 2 in Series II were listed under peritonitis, as were 2 and 5 
cases, respectively, of placenta previa. Pulmonary embolism caused 5 deaths in 
the first group and only two in the second. Two patients in the second series were 
moribund; one is listed as such, the other patient died of tuberculosis, and her 
condition was hopeless at the time of operation. These two patients were sectioned 
for the sake of the babies, both being saved. The case of antimony poisoning re- 
quires special mention. This patient was operated upon because of extensive granu- 
lomatous lesions of the vulva which precluded vaginal delivery. She was treated 
pre- and postoperatively by tartar emetic intravenously, and death was ascribed to 
hypersusceptibility to this drug. 

In connection with the review of the maternal mortality, one significant fact was 
noted. In the first series, 23 of the 47 deaths occurred in patients whose records 
showed long labors, many examinations, attempts at vaginal delivery, membranes 
ruptured for many hours, etc. In the second group, these gross errors of judgment 
were noted in the records in only 11 of the 64 fatal cases. However, as 22 of 
these 64 deaths were due to peritonitis and septicemia, it is highly probable that the 
11 additional patients had also been subjected to contamination from below. It 
would seem that more attention was paid to the matter of potential infection in 
the second series, but that none the less the bounds of safety were too often trans- 
gressed. 


Table VIII. Maternal Mortality, Analyzed According to Type op Operation 

Hirst Series 



total 

CASES 

DEATHS 

PER 

CENT 


Classical -i 

Porro ^ 

269 

47 

17.5 


Not described J 

Low segment 

31 

0 

0 



In Table VIII the maternal mortality is analyzed according to type of operation. 
As noted above, the low segment operation, in the first series, was not followed by 
a single death, and in the second group the mortality after this operation was one- 
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More of these comparative studies should be made in order to keep the question 
of cesarean section, with its still relatively liigli mortality and morbidity, constantly 
before the general practitioner, and the general surgeon, as well as the obstetric 
specialist. 

(The tables referred to will be found in the previously published paper by Mat- 
thews, Harvey B., and Acken, Henry S., entitled “A Critical Survey of 1,066 Cesarean 
Sections,” in the American Journal of Obstetrics and Gynecology 38: 956, 1938.) 

DR. PHILIP F. WILLIAMS, Philadelphia, Pa. — While repetition of a survey 
after some years affords interesting comparative material, yet it is my feeling that 
a cesarean section study should be continuous. We have tried to accomplish this in 
the City of Philadelphia by having hospital obstetric staff conferences meet at regu- 
lar intervals in each hospital to discuss the current obstetric work. 

In regard to their mortalities, the hospital conference is always asked to furnish 
its own opinion as to preventability and responsibilitj'. Such a frank discussion in 
a local group tends to tighten up obstetric practice. Furthermore, continuous audit 
of cesarean deaths carried out before a large group of obstetricians in a citj^ brings 
out the indications to which exception might be taken, the possible lack of prenatal 
study, errors in judgment, and technique on the part of the operator. 

Although the incidence of cesarean section has increased to a certain extent in 
Philadelphia, we feel that the marked reduction in mortality in cesarean sections 
proves the benefit of the continuous review of obstetric surgery. 


Table I. Cesarean Sections in Philadelphia 






1934 



1937 

1938 

1939 

A, 

Total live births 

33,773 

32,093 

29,228 

29,751 

29,988 

29,652 




B. 

Number of cesarean 
sections 

601 

591 

583 

638 


799 


1^ 

857 

C. 

Cesarean section 
rate 

1.8 

■1 

1.7 

2.1 

2.3 

2.7 

2.7 

2.6 

2.8 

D. 

Cesarean section 
deaths : 

1. Classical 

■ 

19 

14 

16 

25 

15 

14 

5 

6 


2. Cervical 


6 

3 

4 

6 

4 

5 

I 

4 


3. Porro 


0 

0 

0 


3 

1 

1 



4. Unlisted 

H 

11 

6 

1 

1 

6 

0 

6 

1 

Total 

38 

36 

23 

21 

32 

28 

20 

13 

11 

E. 

Cesarean death rate 

6.1 

6.0 

3.9 

3.1 

4.6 

3.6 

2.5 

1.6 

1.3 


DE.. GEORGE KAMPEEMAN, Detroit, Mich. — I am greatly interested in this 
report because of a similar study made by the late Dr. Walter Welz in Detroit dur- 
ing 1925. His figures were appalling, for he found a maternal mortality of 13 per 
cent and a fetal mortality of 11 per cent. Since then Dr. Ward Seeley has made 
a comparative study of cesarean sections in Detroit during 1930 and noted a marked 
improvement. Five years after the report of Dr. Welz the maternal mortality had 
dropped from 13 per cent to 4.43 per cent (corrected 3.44 per cent). There had 
been no improvement in the fetal mortality, however, which was 12.8 per cent in the 
second report. 

In analyzing the statistics it was interesting to see where the improvement had 
come. The low cesarean section wliicli had in the meantime become much more 
popular seemed to have been partly responsible for a lower maternal mortality. But 
in my own mind I am not convinced that that was a great factor. We have become 
more conscious of the danger of cesarean section in the presence of infection, and 
that consciousness developed just about the time when we began to substitute the low 
cervical section for the classical section. It would seem that knowing when not to 
operate was an important factor in the improvement. More important still seemed 
to be the fact that eclampsia was no longer considered an indication for cesarean 
section, and I think this change was the chief cause for the improvement in maternal 
mortality. 
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2. The indications are more clearly set forth in the records of the 
past few years, and on the whole seem to be more judiciously placed in 
the second series. 

3. The overstepping of the bounds of prudence in the second series 
was much less pronounced than in the first, but there is still much room 
for improvement. 

4. The superiority of the low cervical operation is clearly shown. 

5. The Porro operation should probably have been performed more 
frequentlj^, as it is to be noted that 22 of the deaths in the second series 
were due to infection. 

6. The iiewlj^ developed technique for the performance of true extra- 
peritoneal section should aid in further reducing the mortality. 

7. The reduction in mortality rates (maternal and fetal) is gratify- 
ing, but both figures are still too high. We believe that there has been 
a further improvement since the presentation of this second report, 
but have not yet received the figures of the past three years. 

8. It is felt that such surveys are of distinct value, especially when 
repeated every few years, and that such “stock-taking” benefits the pro- 
fession in general and the obstetric specialists in particular. 

REFERENCES 

(1) New Orleans M. & S. J. 79: 815, 1927. (2) Ibid. 90: 731, 1938. 

DISCUSSION 

DE. HARVEY B. MATTHEWS, Brooklyn, N. Y^. — As Dr. King very clearly 
pointed out, the second study in the City of New Orleans showed a very gi-eat im- 
provement over the first survey, and we feel sure that this would be true of other 
communities. In going over histories prior to ten years ago we found very in- 
different histories as compared with those being taken today. Better histories bring 
improvement in diagnosis aud more strict indications for cesarean section. Along 
with these improvements there must necessarily be improvement in operative tech- 
nique as well as in the choice of operation. 

By way of comparison, I desire to refer to a series done at the Methodist Hos- 
pital by one group of men, 18 in number, all trained along somewhat the same lines. 
The total deliveries were 27,234 in eighteen years. The total mortality was 3.18 per 
cent, which of course is very much lower than Dr. King's series, but to be expected 
from a selected group of men. This is neither the lowest nor the highest mortality 
rate for cesarean section done under the conditions under which this series was per- 
formed. 

The fetal mortality in our series was 5.2 per cent. In Dr. King’s first series, 
it was 18.9 per cent and in the second 10 per cent. The latter shows a vast im- 
provement but is still not as low as it would be in a group of more highly trained 
obstetricians. Eurthermore, it brings out the point that cesarean section does not 
necessarily guarantee a live baby, a fact not generally recognized. 

Another study showed the general improvement attained by a specialized group 
working over eighteen years and shown in 3 six-year periods. The mortality rate 
steadily declined. Dr. King’s study brought out this fact although not as strikingly. 
Furthermore, the superiority of the low-flap operation is strikingly brought out in 
our series as it was in Dr. King’s. 

Our indications for cesarean section run about the same as in Dr. King’s series. 
This would tend to show that indications are fairly well standardized and if rigidly 
adhered to would undoubtedly reduce the present-day morbidity and mortality rates. 
Naturally, the competency of the operator and adequacy of the operating facilities 
will always be of prime importance. 
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is the better. I have to read long galle 3 ’s for the Year Book everj' j’ear, in which is 
presented to me a digest of the literature on obstetrics all over the world. The 
impression I get is that the old classical operation should be pronounced obsolete. 
From the Year Book pages, there is a continual succession of statistics showing 
the greater safetj’, even in the liands of the modern general surgeon, of the low 
cervical operation, which gives better results for clean as well as infected cases. 

The mortalitj' statistics of Dr. King agree with those I get from the literature 
and those of Dr. Holmes fit verj- nicelj’ into the picture also. I believe that the 
rates of the abdominal deliver}’ are so high that the medical profession will have 
to do something about it. If we doctors do not do something to improve the condi- 
tions under which women have babies, either the public or the Government will, and 
it is time for us to clean our own house first. 

DE. FBEDEEICK H. FALLS, Chicago, III. — The point I wish to discuss is the 
difference between the results obtained in the low cervical and the classical cesarean 
section. There is onlj’ one waj' to decide the matter and that is for one operator 
to do both operations in alternate cases. In our clinic I have just completed 200 
cesarean sections, and eveiy other one has been done b.v the classical alternating with 
the low cervical. The operations were performed in the same room. I opened and 
closed the skin personallv. The same nurses and interns were in attendance, and 
the patients received the same preoperative and postoperative care. The result of the 
stud}’ is that, so far as I can determine, there is practicall.v no difference between 
the two operations. 

In analj’zing the amount of postoperative distress, one-twelfth of a grain more 
of morphine was used to keep the patients who had classical cesarean sections com- 
fortable than was used for those who had low cervicals. 

We had two deaths, one of which was not due to the operation. As in Dr. Davis’ 
case, the wound was perfectlj’ healed but the patient died of a chronic nephritis, 
which was the reason for the operation. The other was an infected case in which 
the patient died of the infection. We feel that the evidence from this series for 
the low cervical is not ver^’ strong and in the liands of the same operator about the 
same results will be obtained. 

DE. FEED L. ADAIE, Chicago, III. — In the first place, I do not believe that 
cesarean section in itself is a particular!}' dangerous operation if the operator is 
competent and the cases are properly selected. Any maternal mortality in excess of 
1 per cent and any fetal mortality in excess of 2 per cent is too high. While the 
indications for cesarean section have changed, the contraindications have not changed 
materially. The excessive mortality in most hospitals is due not so much to an 
extension of the indications as to the neglect of enforcing the contraindications for 
this operation. In any institution, the obstetric staff together with the hospital 
authorities should see to it very definitely that the contraindications are very closely 
observed with regard to cesarean section. That is the safest way to keep the 
mortality within proper limits. 

DE. WILLIAM C. DANFOETH, Evanston, III. — I very recently made a survey 
of 343 cesarean sections in my omi group, consisting of seven men, all of whom 
were teaching in Northwestern University. In this series of cases in which the contra- 
indications had been very closely observed, we had a mortality of 0.88 of 1 per cent. 
Hence, under favorable conditions I think the operation can be carried out with a 
high degree of safety. 

DE. KING (closing). — There is a much lai'ger percentage of cesarean sections 
performed in hospital practice than in private practice. For instance, we had 1.14 
per cent of cesarean sections in all deliveries in New Orleans, and 2.8 per cent of 
the hospital deliveries were by cesarean section. The series of others give us about 
the same figures. 

Improvements must also be considered as partly due to dilution of the figures. 
Thus in the first series 1 out of every 204 babies was born by cesarean section, 
whereas in the second series this proportion was increased to 1 out of every 86. 
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DE. GAEL HENEY DAVIS, Wilmington, Del. — ^During the last year I have 
gone over the records of my private obstetric practice in Milwaukee, checking the 
results in various types of cases. I found a cesarean incidence of 4.8 per cent in 
the private group. At the Milwaukee County Hospital where w'e had our teaching 
cases, the incidence was 1.9 per cent. My fetal mortality in cesarean deliveries com- 
pares very closely with that of Dr. Matthews. 

Curiously, I found in cheeking the temperature morbidity that in my classical 
cesarean sections there was a slightly lower percentage of morbidity (51 per cent) 
than in the low cervical cases (60 per cent), and that with the Porros, which were 
largely done in women who had had previous cesarean sections and wished to be 
sterilized, I had the most favorable morbidity rate of all, fever occurring only once 
in six cases. 

I believe the reason for the improved results in my classical cases was that I have 
followed the same technique that we use in the low cervical operations, namely, to 
avoid the use of packs and to employ suction for removing fluid and blood. 
There was one death, due to an unrecognized postoperative appendicitis with 
ileus, in 73 cesarean sections. Cultures of the interior of the uterus were en- 
tirely sterile, so that I do not believe the patient died as a result of the cesarean sec- 
tion but as a result of the appendicitis. 

DE. ETJDOLPH W. HOLMES, University, Va. — It is a self-evident fact that 
cesarean section has a minimal mortality rate only when there have been no 
antecedent medical complications or obstetric difficulties. Contracted pelves or true 
disproportion alone of all obstetric indications gives cases with this minimal operative 
risk. With all other indications there is a dual hazard, the operative risk and the 
danger inherent in the indicating complication. 

Of course, the unindicated or “expedient” operations on healthy women will 
be followed by a negligible mortality rate. Therefore, the man who holds himself to 
strict indications for cesarean section will always have a definitely high mortality 
rate. It is just as irrational for the obstetrician to mass all his cesarean sections 
irrespective of the indications as it would be for the abdominal surgeon to so group 
all his laparotomies. 

Figures on cesarean section garnered from 335 hospitals in 1929 showed that 292 
women died following 4,889 sections, a rate of 5.97 per cent. I showed the table 
to the actuary of one of our largest insurance companies. His first query was, 
“How many hospitals had no cesarean deaths? As you are dealing with the problem 
of cesarean mortality, it is improper to include the hospitals which lost no mothers. ’ ’ 
The table was therefore revised. In 161 hospitals, there were 1,625 operations with- 
out a maternal death. Therefore, in 174 institutions there were 3,264 operations 
with 292 deaths, or 8.95 per cent. Of these, 29 hospitals had 1,269 operations with 
the loss of 42 mothers, 3.3 per cent. The remaining hospitals, 145, had 1,995 sec- 
tions with a mortality of 12.5 per cent, which constituted 31.3 per cent of all puerperal 
deaths. Again, in 97 (55.7 per cent) of the 174 hospitals with a mortality, 161 
deaths occurred, or 20.7 per cent. In IS hospitals rvith 43 operations 35 mothers 
died, or 81.4 per cent. 

I presented to certain authorities the interesting fact that as the numbers of 
annual births decreased in hospitals the cesarean mortalities rapidly increased until 
in 7 with 8 operations no mothers survived. Most men agreed that the men in those 
hospitals neither knew when or how to perform the operation. One gave a different 
explanation. ‘ ‘ In those small hospitals the operations were performed on necessitous 
indications. In our clinic we carefully select the cases and the majority of the 
operations are dictated by expediency.” 

I imagine that most of the decline of mortality in 'New Orleans was due to the 
elimination of eclampsia as an indication. How much of this decline also is the 
result of a prohibition of sections being performed by general practitioners? In 
northern hospitals where such a ban is in vogue, the incidence of cesarean has fallen 
and the mortality rate has declined. 

DE. JOSEPH B. DE LEE, Chicago, III. — I am particularly interested in the dis- 
cussion of the relative virtues of the low cesarean section as compared with the old 
classical operation, and I am in a peculiarly favorable position to determine which 



PSEUD OIiEEMAPHRODISM''= 

J. P. Pratt, M.D., Detroit, Mich. 

(From the Department of Obstetrics and Gynecology of the Henry Ford Hospital) 

H uman interest is attracted by the tinnsiial. Formerly hermaph- 
rodites were curiosities who found it difficult to establish a 
satisfactory and useful place in society. These unfortunates being 
neither male nor female were buffeted from one classification to the 
other, often becoming social outcasts in spite of their keen mentality. 
Development of genetics, embryology, biology, and endocrinology has 
benefited these misfits, and study of tlie hermaphrodites has added to 
our knowledge of these sciences. 

Hermaphrodite is an ambiguous term which originated with the 
ancient Greelis. A child born to Aphrodite and Hermes possessed the 
sexual attributes of both father and mother. Appearing to be a com- 
bination of both, it was called “ Hermaphrodites. ” Hence, hermaph- 
rodism signifies a combination of male and female in the same individual. 

True hermaphrodism exists when the same individual bears both 
male and female gonads and is capable of impregnating a female and 
of being impregnated by a male. This state is characteristic of many 
lower form of animals, e.g., the earthworm. Its occurrence in man is 
exceedingly rare. 

Youngi cites Pliotakis as asserting positively that such classical hermaphrodism 
has never occurred in man in contrast to Neugebauer ’s citation of ancient litera- 
ture where the tragedy and comedy of true hermaphrodism were recorded. Omit- 
ting the proof of ability to impregnate or be impregnated as essential to true 
hermaphrodism, Youngi collected reports of 20 cases proved microscopically. Five 
had an ovary on one side and an ovotestis on the other; 4, a testis on one side and 
an ovotestis on the other ; 3, an ovotestis on one side and the character of the gonad 
on the other side undetermined; 6, an ovotestis on each side; and 3, a testis in the 
scrotum on one side and an ovary in the pelvis on the other. 

Pseudobermaplirodism exists when gonads of only one sex are pres- 
ent, but the appearance of the rest of the genital organs does not 
clearly indicate the true sex. Several classifications have been prepared 
to express the numerous combinations found. Since no two cases re- 
ported are alike, detailed terminology becomes complex. It is simpler 
to classify according to the nature of the gonad. 

During the past three years, I have been one of a group to observe 
three male pseudohermaphrodites. The only characteristic belonging 
to aU three cases was the presence of male gonads. 

Case 1. — ^E. W., aged 17 years, first seen. June 30, 1937, complained that she was 
a hermaphrodite and wanted to know what could be done to make her more like a 
girl. In general, the patient had been healthy and had never experienced any 

*Kead at the Sixty-Fifth Annual Meeting of the American Gynecological Society, 
The Seigniory Club, Que., June 17 to 19, 1940. 
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TJius it is apparent tliat many more favorable cases were included in tliis second 
series. That naturally helps us to bring down the mortality rate. 

It appears that the low section is the preferable operation as shomi by our figures 
as well as by others, and, of course, the results are better, because the low sections 
were practically all done by specialists. Dr, Palls states that he obtained as good 
results from classical as from low sections. All of his cases, however, were either 
elective or the patients were operated upon early in labor, and under such circum- 
stances equally good results, after the two types of operation, are to be expected. 
In the patients who have been in labor for some time I feel that it is well established 
that the low operation will give tlie best results. Again we must not overlook the 
subsequent obstetric history of these patients, for I feel that it is well establislied 
that rupture of the scar is more frequent after tlie classical operation. 

There is no question that the selection of the cases is of vital importance. Tlie 
mortality rate of the obstetrician is low, not because the specialist is a better opera- 
tor than the general surgeon, but because he avoids the infected cases and selects 
those patients suitable for cesarean section. Note that one-third of the deaths of the 
second series was due to septicemia and peritonitis. This proportion would have been 
much lower if the proper selection of patients and operation had been more carefully 
practiced. The situation as regards eclampsia was much improved in the second 
series. In the first series there were 41 cases of eclampsia with 16 deaths, which 
amounted to one-fourth of the total fatalities, whereas in the second series there 
were 27 cases and 7 deaths. 

Tlie Committee has recommended that all hospitals in New Orleans adopt the pro- 
cedure of requiring a consultation for all cesarean sections. However, some of the 
private hospitals have not come to that point of view. 
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the clitoris became erect, it ahvays curved downwards, the curve being exag- 
gerated by erection. About one-half teaspoonful of material was obtained by 
masturbation. Nocturnal emission occurred about once in two weeks. She consid- 
ered the structures in the scrotum to be testes because she had obtained semen from 
the vagina (urethra) (Figs. 1 and 2). 

Examination, when she was first seen on June 30, 1937, showed a tall, lanky in- 
dividual of light complexion. Her extremities, hands and feet, were long; height 
was 5 feet, 9^ inches; weight was 135 pounds. The light brown hair was slightly 
curly. Hair distribution was mixed, masculine and feminine with feminine distri- 
bution of pubic hair. Development of fine hair on the limbs was conspicuous. De- 
velopment of the hair on the face suggested a masculine tendency. Considerable 
acne marred the face and back. The light gray eyes showed normal reactions and 



Fig. 3. — Case 1. Preoperative. Shows saclclle scrotum and rudimentary penis. 

movements. Nose was relatively large and pointed. Teeth were normal. No gen- 
eral glandular enlargement was noted. The thyroid cartilage was prominent. 
Heart and lungs were normal. Pulse was SO and blood pressure 120/7S. Reflexes 
were active. A midline laparotomy sear appeared below the umbilicus. 

STceletal Development . — The bones of the extremities were long and heavy. The 
spine was straight. The hips were broad and the pelvis was feminine. 

X-ray Examination . — The sella turcica was normal in size and shape. The bones 
of the skull were normal. The pelvis was rather large, but the sacrum was some- 
what lower between the ilia than is ordinarily the case in a woman’s pelvis. The 
epiphyses at the knees were closed, and the epiphyses of the radius were only re- 
cently closed though still visible. 

Rapid development of the scrotum and contents noted at the age of 9 had con- 
tinued to increase. The saddle scrotum contained a gonad on each side. Tlie 
wrinkled skin over the scrotum was deeply pigmented. The erectile organ 4 cm. 
long, curving downward, resembled a penis with a dimple at the tip representing 
the meatus. The urethra opening at the base of the penis was thought by the 
patient to be a miniature vagina. The voice was high contralto. The breasts, de- 
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serious illness. Slie was born in East Prussia. At birtli the doctor told the fam- 
ily that she was a female child though not quite normal. When the child was four 
months old, the family moved to Essen. When she was a year old, her parents 
consulted a gynecologist in Kbnigsberg. He said that she was an abnormal female 
but should wait until the age of puberty before anything was done. When she was 
4 or 5 years old, they saw other doctors in Germany who likewise advised waiting 
until puberty. ^Vhen she was 5 years old, her family migrated to America. They 
consulted several physicians in this country who likewise advised postponing any 



Fig. 1. Fig. 2. 


Pig. 1. — Case 1. Front view, preoperative. Shows feminine pubic hair, scrotum, 
previous laparotomy scar, female breasts, and masculine extremities. 

Pig. 2. — Case 1. Rear view, preoperative. Shows female pelvis, narrow waistline, 
and masculine extremities. 

operative procedure until puberty. During childhood her family considered that 
she was distinctly feminine in appearance and in behavior. At the age of 12 she 
consulted another physician who likewise advised waiting. When she was 14 years 
old, a laparotomy was performed. Rudimentary organs were found “all messed up 
together." No uterus was present. The operator thought that there might have 
been a rudimentary vagina. The appendix was removed at that operation. She 
was given some sort of pituitary preparation by injections with no apparent effect. 
Erections of the clitoris began at the age of 10. She had noticed that when 
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bladder. Tlie tunica over the gonad was incised for inspection of the gonad. There 
seemed to be a well-defined epididymis between the testis and the vas. Careful 
inspection of the gonad showed a smooth surface. Two hydatids were seen on the 
upper pole (Fig. 5). No structures resembling a corpus luteum were seen. A few 
areas were suggestive of Graafian follicles. If the gonad were an ovotestis, the distri- 
bution of the tissues must have been intimately' mixed. On inspection there was no 
portion of the gonad which appeared distinctly different from the rest of the struc- 
ture. A very small piece of tlie cortex was excised for microscopic study'. In 
order to prove the structure of the gonad, it would be necessary to remove one 
entirely or to take a section the full length of the gonad. This did not seem justi- 
fied. The gonad together with the vas was dropped into the retroperitoneal space 
and the incision closed in the usual manner for repair of a hernia. On the left side 
the same procedure was carried out except that the whole tunica was removed and 
carried with the gonad to the retroperitoneal space. There was ample room for 
the gonads in the retroperitoneal space. They w'ere well protected in this position. 
This operation was done for the purpose of permanently elevating the temperature 
of the gonads in order to diminish their testicular function and to permit the 
scrotum to collapse, thus appearing more like labia. Postoperative course was 
uneventful. 



Fig. 5. — Case 1. At operation. Shows structure like a testis, hydatids, vas and 
spermatic vesseis ready to transplant into hernia incision. 

Following the operation the pigmentation over the scrotum diminished. The 
tissues shrank so that it became possible to do a plastic to reconstruct the tissues 
to resemble labia instead of scrotum. Following the operation the breasts enlarged. 
The clitoris or penis remained the same size. The possibility of erection and of 
masturbation was still retained, though almost no fluid was obtained by masturba- 
tion. The voice seemed a little lighter in quality and her family were convinced 
that it was more feminine. The hair on the face continued to be a source of great 
annoyance. Electrolysis was tried but without great, satisfaction. Patient has 
since resorted to a depilatory. 

Plastic operation for construction of labia and covering of clitoris or penis was 
done on Aug. 8, 1938: An incision was made in the midline between the saddle 
scrotum; the raw areas were brought together across the midline to increase the 
amount of tissue resembling a mens veneris. The redundant foreskin was adjusted 
to cover the penis or clitoris. This was nearly hidden by the tissue. The urethra 
still opens underneath the erectile organ. At the same time the broad scar from 
the patient’s former laparotomy' was excised to make a more sightly scar (Fig. 6). 

The patient became satisfied with her state after the two operations and felt 
that she could go among other girls in the locker rooms and gymnasium without 
hesitation. Her behavior became more and more feminine. A normal interest in 
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veloped more than would be expected for a male and less than for a female, showed 
definite ducts opening on the nipples. A rudimentary prostate was felt on rectal 
examination (Figs. 3 and 4). 

Examination by Dr. Cothran, July, 1937: “The penis appears to be about nor- 
mal size for a boy of 7. The foreskin is well back ofE the glans and could be con- 
sidered as labia minora. The opening of the urethra is in a position which would 
be comparable to the penal-scrotal junction in a normal male. The scrotum is almost 
completely divided in the midline. Gonads are about normal size for the age of 
17. The vas can be palpated. 

“Cystoscopio Examination . — The bladder capacity is normal. The bladder wall 
is normal with the exception of an area around the neck over the lower trigone 
where there is a moderate amount of acute but low grade inflammatory reaction. 
The urethral orifices are in normal position. The urine shows a few pus cells 
(cultures were negative). There is no elevation at the base of the bladder which 



Fig. 4. — Case 1. Preoperative. Shows urethral opening at penoscrotal junction ; 
dimple representing meatus on rudimentary penis. 

would suggest the cervix pushing in. The bladder sphincter seems to work well. 
In the posterior urethra is a structure which is apparently a verumontanum. The 
small prostrate is massaged and a small amount of clear fluid obtained. This con- 
tains 10 pus cells per low-powered field.” 

Laboratory studies showed normal urine; blood Wassermann, negative; hemo- 
globin, 90 per cent; red blood cells, 4,850,000; sodium, 342; chlorides, 453; cho- 
lesterol, 196; albumin, 4.37; and globulin, 1,52. Glucose tolerance test revealed a 
delayed utilization of sugar and a phosphorous curve obtained when insulin is 
lacking. Three basal metabolic rates were within normal limits. The temperature 
at. all three readings was subnormal (97°, 97°, 96.4° F.). The respiratory quotients 
were 0.82, 0.79 but dropped to 0.77 one-half hour after the administration of glu- 
cose. Hormone studies showed no estrogens or androgens in a single specimen 
before operation. The dilution was too great to give a positive test. 

Operation. — Aug. 10, 1937. Transplantation of gonads from scrotum into the • 
abdomen. An incision was made over the right inguinal canal, opening the extra- 
peritoneal space. On opening the cremaster a cord containing vessels and vas was 
exposed. This cord extended upward from the gonad, passing through the in- 
guinal canal into the retroperitoneal space toward the midline at the base of the 
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one motivating drive : ‘ Lately, I had a sex dream in which I was playing the female 
part; it made me decide I was going to do something about it, and that’s why I 
came to the doctor.’ The patient’s mood changes were of adolescent type, with a 
rather strong tendency to the reflective and introspective side. Her estimate of 
herself was at low ebb. Her adaptability to social demands and to her environ- 
ment generally was very good. The dynamic nature of her personality organiza- 
tion may be judged from the fact that she was the president of her class, the 
business manager of the school paper, the manager of the school secondhand store, 
and member of several honor societies. Her conduct and deportment were, at all 
times, acceptable. Her responses to standard tests are informative. Dr. Schott 
reported the following: On the Tliurstone Personality Schedule, she made a total 
point score of 65, indicating some degree of emotional maladjustment. On the 
Northwestern Introversion-Extroversion Scale, she made a total point score of 618, 
which is slightly above the midline toward the extroverted end of the scale and very 
significantly on the Terman Masculinity-Femininity Test, she made a total point 
score of ‘plus 28, which, when compared to the norm for high school juniors (pa- 
tient has just finished junior year in high school) is more masculine than 95 per 
cent of girls, and as masculine as approximatelj' 20 per cent of the boys of junior 
standing in high school.’ 

“On Aug. 10, 1937, the patient had her first gj’necologic operation. Psycholog- 
ically, there immediately set in a favorable metamorphosis of her personality. 
Endocrinologic factors probably added their part shortly after. For the next year, 
we watched the gradual disappearance of the patient’s guilty feeling of deception, 
and saw her keenly looking forward to her plastic operation by Dr. Pratt on Aug. 
9, 1938. Shortly after, she openly declared herself a female who could pass gen- 
eral inspection. These self-found assurances soon registered the disappearance of 
excessive self-consciousness to a point where re-examination was postponed until 
the recent months, February to May, 1940. That she has become progressively 
more feminine is clearly e^^dent in patient’s spontaneity and initiative toward all 
manner of things of femihine interest. Questioning, both direct and indirect, brings 
answers that need no discounting. Although it might be said that much of pa- 
tient’s personality is conceivably due to purposeful striving and constant training, 
yet we cannot escape the fact that the motivation for such striving arises within the 
same individual who was previously so gropingly masculine. Standardized psycho- 
logic determinations are now reported by Dr. Schott as follows: Ee-evaluation of 
the patient’s intellect during February again gave her a very superior rating, with 
an I. Q. of 146 (chronologically, 20 years, 3 months). On the Northwestern 
Introversion-Extroversion Test, she made a total point score of 605, ‘which is very 
close to the midline of the scale, or just 5 points toward the extrovert end. This is 
very close to her previous score of 618.’ On Terman ’s Masculinity-Femininity Scale, 
now very significantly, in comparison to the norms given by Terman for sophomore 
girls in college, gives patient a rating of —116, which is in the fifth percentile for 
college sophomore girls; and being thus to the minus side means that the patient 
now rates as feminine as 95 per cent of the women in her group. This is essen- 
tially a full reversal of her previous showing on this same test. 

“The patient aspires to additional educational attainments, and understand- 
ingly hopes that marriage may not be denied to her.’’ 

Case 2.* — E. K., aged 15 years, first seen Feb. 13, 1937, complained of a left 
inguinal hernia which had been present since birth. In earlier years of life there 
was an umbilical hernia which disappeared spontaneously. Six days before admis- 
sion the patient complained of a sharp attack of pain in the left inguinal region 
associated with some vomiting. He was away at school. The school physician who 
examined him stated that the hernia was partially strangulated, but it was reducible 
by manipulation. A truss was advised until vacation. For several years the patient 
had noticed a mass descending into the left scrotum on straining, but it had always 
been reducible. 

‘This case is presented through the courtesy of Dr. W. W. Noel, formerly of 
the Surgical Staff of the Henry Ford Hospital, now of Henderson, N. C. 
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boys developed. Before the operation she hesitated to test herself for fear that if 
she gave way to her inclination to go out with boys she might be disappointed 
and all would be lost. She was greatly relieved when she found that she had a 
normal reaction to the company of young men. 

Kormone Assays* — "Urine samples 3-18-40, representing two days’ collection 
of urine, and 4-1-40, representing 4 days’ urine, were assayed for androgenic 
activity by the castrate rat method and for estrogenic hormone by the Allen-Doisy 
method. 

"Both samples gave a negative estrogenic reaction when tested at 40 I.U. and 
25 I.U. per day levels, respectively; that is, they contain less than 40 I.U. and 
25 I.U. per day equivalent or less than 80 I.U. per sample. 

"Sample 3-18-40 gave a weakly positive androgenic response at 25 I.U. and 
negative at 50 I.U. per day equivalent. 



Pig. 6. — Case 1. Postoperative. Shows enlarged breasts, and scrotum converted 

to resemble labia. 


"Sample 4-1-40 gave a negative response at 25 I.U. per day equivalent or 100 
I.U. in the whole sample.’’ 

Personality A — "During our first observations and examinations of this patient 
between June 30 and Aug. 10, 1937, we were always impressed by a particular type 
of demeanor. Bfere was an individual in woman’s attire. When addressed, she 
immediately reflected a guilty apprehensiveness which carried in it the implication, 
‘I’m masquerading; I’m not what you think I am.’ To us, her deception was less 
clear than her reflection of culpability. After several office visits, this implication 
of moral turpitude gave way to a representation of intellectual alertness. She was 
keenly interested in the details of her intelligence tests, as carried out by Dr. 
Schott, and she was rightly pleased when he evaluated her at the Superior Adult 
Level, with an I. Q. of 139, with her chronologic age at 17 years and 7 months. 
Her instinctive urges and affective cravings seemed poorly formulated except for 


♦Assays of urine by Dr. D. A. McGinty. 

tPersonality observation by T. J. Heldt, psj'chiatrist, and E. L. Schott, psycholoirist. 
Henry Eord Hospital. .> ^-nmogisr. 
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Operation . — ^Radical repair of the left indirect inguinal hernia was done by Dr. 
Noel on Feb. 18, 1937. The structures of the inguinal canal showed nothing un- 
usual. At the time of operation the hernia sac was empty. The left testis was 
brought into the incision by traction. The testis was not accompanied by an 
epididymis. The vas deferens was small and poorly defined. The vas was lying 
between layers of peritoneum close to a structure that proved to be a uterus. Wlien 
the uterus was brought into the incision, it resembled a normal uterus in contour, 
the size being below normal for the age of 15. Tubes were present, and the gonads 
were in the usual relative position of ovary to tubes. A cordlike vas, which seemed 
to fray out in the broad ligament, was present on the right side but did not com- 
municate directly with the gonad (Fig. 8). The gonads were dissected from the uterus 
and tubes. The right gonad was dropped back into the peritoneal cavitj', the raw 
areas having been covered with peritoneum. The left gonad was brought down into 
the left side of the scrotum. A section was taken from the gonads for microscopic 
examination. The uterus, tubes, and a portion of the vagina were excised. The 
vagina extended downward, penetrating the peritoneum. Apparently, it ended at 
the urogenital fascia. A greater portion of the vagina was excised with the uterus. 
The postoperative course was uneventful. 

From the time of the operation in February, 1937, to November, 1937, his height 
had increased to 6 feet and his weight to 180 pounds. His masculine appearance 
increased. There had been an increase in the growth of body hair. 

Pathologic Diagnosis . — ^Male reproductive system: infantile testis and epididy- 
mis; rudimentary uterus. Fallopian tubes and cervix, hermaphrodism. 



Fig. 8. — Case 2. Taken at operation. Shows uterus, tubes, and gonads exposed 

through a hernia incision. 

Tissue consisted of uterus, tubes, vas deferens, and gonad found in a fifteen- 
year-old male. 

The specimen consisted of an irregular mass of soft fibrous tissue covered mostly 
by a tliin endothelial tissue. This resembled somewhat an underdeveloped uterus. 
On either side rudimentary Fallopian tubes projected. These tubes had no demon- 
strable lumina. The "uterus” was a muscular tube tvith a soft mucosal surface 
1 to 3 mm. in thickness. Another flat plaque of tissue with a soft mucosal surface 
was also present. 

Microscopic: Section through the testis and epididymis showed small tubules 
with no active spermatogenesis. Very little mitosis was noted within the lining of 
the seminiferous tubules. The interstitial cells were quite large in the sections 
examined. The epididymis was essentially normal. 

Sections through the vas deferens also appeared normal. 

Section through the structure which was grossly identified as uterus showed the 
character of an infantile uterus in which there was a tall, columnar, epithelial lining ■ 
with several irregular glandular structures in the mucosa. The stroma of the mucosa 
was rather fibrous. Muscle fibers were abundant throughout. 

The Fallopian tubes showed a number of villous processes and also were sur- 
rounded by muscle fibers. 
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Positive findings in tlie past history were measles and influenza without com- 
plications; mastoidectomy at the age of 7 ; indefinite history of urticaria, hay 
fever, and asthma. There was a history of frequent colds and sore throats. 

General physical examination showed a well-developed boy of 15; height 5 feet 
10% inches; weight 160 pounds. He showed a normal masculine development. The 
body contour was distinctly male. The penis was normally developed. Distribution 
of hair was masculine. No enlargement of the breasts was noted. No general signs 
of feminity were observed (Pig. 7). Left maxillary sinus was slightly cloudy. Ex- 
amination of the heart and lungs was normal. Blood pressure was 105/65. No masses 
or tenderness in the abdomen was demonstrated. Skeletal development was normal. 
The features of the face were rather fine. There was no suggestion of a beard. He 
had done well in school. Examination on admission showed a complete left in- 
guinal hernia, but the right scrotum was empty. Palpation of the right inguinal 



Eig. 7. — Case 2. Postoperative. Shows normal male torso, extremities, and genital 
organs. The discoloration of lower abdomen and groin is due to antiseptics and 
dressings for operation. 

canal suggested the presence of an undescended testis. Otherwise the examination 
was essentially negative. It was noted that the voice was somewhat high-pitched; 
some slight suggestion of feminine behavior, though nothing definite, was stated. 

'Rectal Examination . — Prostate was small, but no seminal vesicles could be pal- 
pated. The pubic hair showed a feminine distribution. The boy had noted fre- 
quent erections during the past two or three years. There were nocturnal emis- 
sions as often as once every two weeks. He admitted masturbation but not exces- 
sive. He preferred the company of males, but appeared to have a normal male 
reaction to females. 

Laloratory Findings . — The blood Wassermann was negative; hemoglobin, 88 
per cent; and urinalysis, normal. No hormone analyses of urine were made in 
this case. 
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assume that in the absence of a uterus the liormones are utilized in a 
different manner tlian in normal individuals; that the hormones have 
been present in larger quantities in the past but at present are minimal ; 
that the balance of the hormones causes their destruction in the body 
so that they are not recovered in the urine. 

An attempt to estimate tlie hyper- or hypofunctions of the other 
glands may be questionable, but if one can be permitted to interpret 
the findings of blood chemistry, it might be assumed that there were 
mild degrees of hypothyroidism, hypoinsulinism, and mild grades of 
overactivity of the pituitary and adrenal cortex. i\Iany of the physical 
characteristics are consistent with the overactivity of the pituitary or 
adrenal cortex. The blood pressure-raising principle of the adrenal 
medulla has not lieen in excess. There was some apparent interference 
with normal utilization of glucose which might be due to pituitary 
antagonism or insulin lack. The interpretations of the function of 
these are largely speculative. 

A prolonged discussion of the biologic, embryologic, and genetic 
relations is not possible here. These special fields are ably presented 
by Young’- in his monograph and by the autliors of several chapters in 
Sex and Internal Secretions.' 

The social status of pseudohermaphi’odites is a matter of prime im- 
portance. The study of our three cases by a group resulted in no 
unanimity of opinion as to what should be done with them. In Case 1 
the majority felt that the individual sliould be transformed as much as 
possible to the female type ; the opposite view was held by the minority. 
In Cases 2 and 3 the operators felt that the patients’ best interests 
were preserved by not telling them or the family of the true conditions. 
The majority group opinion was against this and probably will pre- 
vail. It would seem that the judgment of the psychiatrist should be 
given a great deal of weight in any consideration of the treatment of 
pseudohermaphrodites. Following is a comment by Dr. Heldt: 

“These pitiful individuals are more nondescript in their own feelings than they 
are on physical inspection. Although thej’^ have the right to the best that science 
has to offer, they are often shunned, socially ostracized, and avoided, if not maligned, 
by layman, surgeon, and physician alike. Tlie foregoing cases clearly illustrate the 
fallacy of such an attitude. It is probably not so much surgical courage that is 
needed as it is sociologic understanding. The surgeon hesitates to undertake plastic 
operations on these individuals lest he be open to malpractice suits. Such suits are 
too often born of the greed of some poorly qualified attorney and the abject igno- 
rance of the public. These cases are not as rare as you may tliink. Every psy- 
chiatrist can point to several during the course of his years of practice. Here are 
two: An individual in his forties with ample penile organ, but small scrotal con- 
tents for years masqueraded as a woman cook in city hotels. His sparse barba 
permitted him to let his hair grow long in imitation of a woman. All his feelings, 
attitudes, and desires were feminine. During recent years, because of his fear of 
“being found out,” he has been compelled to dress as a man. He is very miser- 
able. In the privacy of his o-wn room he lives the life of a woman. Eepeatedly, 
he has beseeched physicians and surgeons for a plastic operation to convert him 
into a woman. He has always been denied. Another individual, late in his thirties, 
has a liberal penile organ, apparently rudimentary testes, but withal, large and 
pendulous breasts. Because of same, he is forced to dress as a woman and to live 
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Portions of the plaque of tissue (vagina) removed from the pelvis showed a cover- 
ing of a single layer of tall columnar epithelium with considerable amount of 
mucin. Mucous glands were noted in the stroma which in addition contained mus- 
cular fibers and fibrous tissue. 

Case 3.* — G. K., aged 20 months, was seen on July 29, 1937, as an emergency on 
account of a strangulated, left inguinal hernia. The child had been previously ob- 
served at the age of 17 months for acute suppurative mastoiditis, tonsillitis, and 
pharyngitis. A mastoidectomy was done May 6, 1937, which healed completely in 
about one month. Tonsillectomy and adenoidectomy were done June 4, 1937, from 
which the patient promptly recovered. 

At the time she came to the hospital for the mastoiditis, she was wearing a truss 
for bilateral inguinal hernia which was said to have been congenital. The parents 
were advised to have the hernia repaired. The patient was taken to the country to 
recuperate following the mastoidectomy and tonsillectomy. She was readmitted as 
an emergency on June 29, 1937, because the left hernia had become strangulated. 
The symptoms present were swelling, pain, and vomiting. The parents had been 
warned of the possibility of strangulation; therefore, they came promptly for 
attention. 

Physical Examination . — The patient was a light blond with curly, fiaxen hair. 
The examination was summarized by “a normal female infant.” Weight was 24 
pounds. 

Operation by Dr. Lam, July 29, 1937: The left inguinal canal was opened. 
The mass in the canal had been partly reduced by relaxation under anesthesia. 

Cloudy fluid was noted in the hernia sac on account of the strangulation. Since 

the child had a normal external appearance of a female, the operator was much 

surprised to find a vas deferens, rudimentary testis, and epididymis. The struc- 

tures were removed. The intestine recovered its tone and no operative procedure was 
necessary for it. The -hernia was repaired. 

Operation on August 3, 1937: Repair of right inguinal hernia. The structures 
in the inguinal canal were incised. On opening the cremaster a rudimentary testis, 
epididymis and vas were found, quite similar to the ones which had been previously 
removed from the left side. They were placed extraperitoneally under the trans- 
versalis fascia. The hernia was then closed. The pelvis was explored and no evi- 
dence of uterus, tubes, or ovaries was found. 

Microscopic sections were reported by our pathologist to be those of infantile 
testis, epididymis, and vas deferens of normal structure, showing no pathologic 
change. Postoperative course was satisfactory. Patient has not been observed since 
then. 

DISCUSSION 

The three cases reported are classified as male psendohermaphrodites, 
because in each instance the gonads were testes. In Case 1 there may 
be a possibility of true hermaphrodism on account of a suggestion of 
Graafian follicles seen by gross inspection, but this observation was not 
supported by microscopic examination. The excretion of sperm 
established the existence of testes. 

Endocrine studies of pseudohermaphrodites would be enlightening, 
but, unfortunately, only a few have been reported. Hearty cooperation 
of the patient in Case 1 permitted complete investigation, while Cases 
2 and 3 were discovered at operation and special studies were limited 
because neither the patients nor their families were aware of the true 
condition. 

The minimal findings of sex hormones in Case 1 are not consistent 
^th th e development of the individual. Theoretic speculation might 

staff me Hln^Forf 
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A case which I reported some years ago is very similar to that presented hy 
Dr. Pratt this morning, except that the cryptorchidism in my case already existed, 
while in Dr. Pratt’s case it was surgically produced. My own patient exhibited 
t}'pical female psychologj^ and libido, although her only gonads were testes. There 
was no vagina, and later I constructed a satisfactory artificial canal. In my own 
case the heterosexual gonads were removed, although, were I to encounter a similar 
case now, they would probably be left. We are getting away from the idea that 
the male sex hormone is diametrically antagonistic to the female, as we now know 
that one and the same gonad can produce both male and female sex hormones. 

Finally, as Dr. Pratt has well stressed, the sociolo^c factor must be the guiding 
one in the management of these cases and much less attention should be given to the 
sex of the gonad than to such considerations as the patient’s psychology, and the 
sex in which she has been brought up. It would be a cruel and unjustifiable pro- 
cedure to try to convert into the opposite sex an individual who has lived as a 
female for many years, merely because she happened to have a male type of gonad. 

DB. PBATT (closing). — The first patient had no vagina, and the uretlira opened 
directly at the junction of the penis and perineum. Tliere was not even a cloaca. 
By endoscopic examination the vas could be seen emptying into the urethra. After 
operation a little fluid could still be obtained by masturbation, but spermatozoa 
were no longer present in the fluid 
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the life of one. However, all of his feelings are those of the male. Due to his 
pseudo-role as a woman, his fears have ostracized him to the point that he avoids 
the medical profession. 

“The case of E. W. here reported by Dr. Pratt discloses the value of surgical 
and medical assistance. Psychiatrically, it is judged that more than 60 per cent 
of E. W. ’s transformation is due to the patient’s alteration in mental attitude and 
personality organization upon a background of objective alteration granted her 
through surgery. It is judged that only a small 40 per cent can be credited to any 
estrogenic hormones that might be present. Rich though this field be in satisfac- 
tion for the plastic surgeon, it is greater still in its humane implications.” 

REFERENCES 

(1) Young, H. H.: Genital Abnormalities, Hermaphrodism and Related Adrenal 
Diseases, Baltimore, 1937, Williams & Wilkins Company. (2) Allen, E.: Sex and 
Internal Secretions, Baltimore, 1939, Williams & Wilkins Company. 

DISCHSSIOjST 

DR. ROBERT A. ROSS, Durham, N. O. — There are two classes of pathetic indi- 
viduals who have benefited by tlie newer knowledge showing the bisexual qualities 
of the individual, namely the pseudohermaphrodite and the sexually perverted. 
There is no doubt that both classes have been somewhat mistreated in the past. 
Often the pseudohermaphrodite has been subjected to early damaging surgery sim- 
ply to confirm a diagnosis, the activating motive more than likely being curiosity 
rather than surgical judgment. Irreparable harm may be done by such unwise 
procedures. 

That Dr. Pratt resorted to psychiatric consultation is not surprising and the 
value of this move is evident. Painstaking effort was made to find out what the 
individual desired and what sexual path offered more hope. In the past, the oppo- 
site was often true. The operator and family usually made the decision for the 
individual and the resulting agreement sealed the decision. 

We regret, with Dr. Pratt, that complete hormone assays could not have been 
done. However, in view of other studies on individuals of this age it appears quite 
doubtful if these would have been conclusive. Until we know more about the 
source, utilization and metabolism of the androgens in the female, one could not 
interpret such results critically. For the same reason it would seem wise to with- 
hold the androgenic products as therapeutic agents in the female. 

We have treated surgically two pseudohermaplirodites at Duke Hospital in the 
past five years. One was quite similar to Dr. Pratt’s first patient and in this case 
our results have been entirely satisfactory. The other patient was a “man” who 
was small and psychically derelict when we first saw him. The social agencies, the 
police court, and the family were anxious to have “him” converted into a “male.” 
Plastic operations on the clitoris and scrotum created fair external genital organs, 
but also created intense resentment. The subsequent course has been one of con- 
tinuous lawlessness, meanness, and intractability. The individual undoubtedly reallj* 
wanted to be and should have been helped to become a female. 

Dr. Pratt’s thorough case studies point to the fact that these individuals should 
have sympathetic and prolonged handling before surgical procedures are elected. 
His paper offers two distinct contributions, the utilization of the body heat in the 
abdomen to diminish the male gonad function and the consultation with the psy- 
chiatrist early in the treatment. 

DR. E. L. KING, New Orleans, La.— Did this girl have anything like a vagina 
and was any attempt made to obtain fluid after operation to ascertain if it con- 
tained spermatozoa? 

DR. EMIL NOVAK, Baltimore, Md. — The external sex characteristics in these 
cases of pseudohermaphrodism are likely to be of little value in indicating the 
nature of the gonads. With pretty much the same external sex characteristics, one 
may find either a male or female gonad. 
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munication reviews in detail the experimental, human, vaginal in- 
oculations, summarizes the results of attempts to infect various animals, 
and presents the phj^siologic data now available. This last pliase of the 
work will be continued. 


HUMAN PATHOGENICITY 

One nonpregnant and 28 pregnant women were subjected to experimental inocula- 
tions of the vagina with varying amounts of the pure culture of trichomonads. 
From 200,000 to 2,000,000 organisms were introduced, but a variable amount of 
the inoculum escaped promptly from the vagina. In a few instances, the culture 
employed for inoculation was relatively old in that active multiplication had ceased. 
The inoculation, wliich was carried out through a sterile speculum with the patient 
in the lithotomj^ position, was preceded by determination of the pH of the vaginal 
discharge, using the glass electrode technique,^ by smears and hanging drop prep- 
arations, and by cultures for gonococci, monilia, and trichomonads. The smears 
were stained by the Hucker modification of the Gram technique, and the vaginal 
flora was classified according to Schroeder (Grade I, Doderlein bacilli only; 
Grade II, Doderlein bacilli plus other bacteria; and Grade III, no Doderlein 
bacilli). Cultures were made as follows: Gonococci, on chocolate agar according 
to Carpenter’s*! technique; “monilia” on Sabouraud’s agar; and trichomonads, 
on placenta agar slants covered with Locke’s solution plus 5 per cent human serum.’’ 

None of the women used for the experiment presented trichomonads before the 
inoculation; gonococci were also uniformly absent, but in four instances “monilia” 
were recovered. The vaginal discharge was classified as Group I in 21, Group II 
in 7, and Group III in 1 case. The pH ranged from 3.9 to 5.4, and averaged 4.4. 

The inoculated women were re-examined periodically for clinical e^ddence of 
vaginitis, and repeated culture and hanging drop examinations were made. When 
successful implantation of the protozoa became apparent, the discharge was studied 
bacteriologicaUy for the presence of hemolytic- streptococci, staphylococci, and 
colon bacilli. 

Twenty of the pregnant women were refractory to attempted implantation of 
the trichomonads and did not develop any vaginal irritation. This fact argues 


Table I. Twenty Women in Late Pregnancy in Whom Trichomonads Could 
Not Be Implanted Experimentally* 


CASE 

AGE 

vaginal pii 

smears 

FOLLOW-UP EXAMINATIONS 

NUMBER 

DAY 

1 

29 

4.12 

I 

2 

6-9 

2 

25 

4.59 

1 

3 

4-6-8 

3 

26 

4.13 

11 

3 

4-6-8 

4 

23 


II 

4 

2-4-6-18 

5 

21 

4.13 

II 

1 

12 

6 

25 

4.32 

I 

2 

3-14 

7 

23 


I 

5 

2-4-5-0-9 

8 

22 

4.58 

I 

4 

3-5-7-19 

9 

25 

4.39 

I 

3 

3-5-7 

10 

28 

4.30 

1 

3 

3-5-7 

11 

18 

4.41 

I 

4 

2-5-7-9 

12 

28 

4.52 

I 

4 

2-5-7-9 

13 

24 

■ 4.83 

II 

3 

3-5-7 

14 

27 


1 

6 

2-4-6-9-23-25 

15 

26 

4.42 

I 

5 

3-5-10-12-24 

16 

27 

4.29 

1 

2 

2-7 

17 

35 

3.99 

1 

2 

4-7 

18 

36 

4.23 

II 

2 

2-19 

19 

23 

5.41 

III 

2 

3-5 

20 

40 

3.98 

I 

2 

5-7 


*A11 examinations were negative for trichomonads and no cases of vaginitis de- 
veloped. 












THE PATHOGENICITY AND PHYSIOLOGY OF A 
PURE CULTURE OF TRICHOMONAS VAGINALIS"' 

Ray E. Trussell, A.B., and E. D. Plass, M.D., Iowa City, Iowa 

(From the Department of Ohstetrics and Gynecology, State University of Iowa) 

F or eighty years after Donne’^ first described the human vaginal 
triehomonad in 1836, little attention was given to its possible patho- 
genicity. Hoehne,^ in 1916, apparently developed the concept that the 
protozoon is a pathogen and introduced the term “trichomonaskolpitis” 
to express this relationship. During the succeeding years, opinion 
has been strongly divided as to whether the organism actually is 
responsible for the irritation with which it is associated or whether it 
is merely living symbiotieally with bacteria that produce the inflamma- 
tion. Previous investigators have shown that “trichomonas vaginitis” 
can be induced in an uninfected woman by inoculation with the vaginal 
discharge from one who is infected or with_^ mixed culture of the 
triehomonads and associated bacteria on artificial media. Other in- 
vestigators (Hibbert and Falls)® have produced vaginal irritation and 
discharge by inoculations with the so-called Streptococctis stibacidm, 
which they claim is frequently present in the “trichomonas vaginitis” 
discharge, and therefore took the position that the trichomonas is not 
pathogenic. It has, however, been well recognized that the controversy 
could not be settled until a pure culture of the pi-otozoa was available 
for experimental inoculations. 

Over the past four years, several workers in our laboratory have 
conducted innumerable experiments designed to develop a bacteria- 
free culture of the triehomonads but without success. In June, 1939, 
shortly after the start of a two months’ concentrated effort in this 
direction, one of the stock cultures overgrew its associated bacteria- and 
thus purified itself. We have no Imowledge of the peculiar conditions 
which produced this result and consequently have been unable to repeat 
the purification on other strains. The original pure strain has been 
maintained for the past year on a liver infusion-human serum medium, 
transfers being necessary every fourth day. Rigid baeteriologic tests 
by three separate investigators have failed to reveal any evidence of 
bacterial gro^vth. The media and methods employed wiU be presented 
in an appendix. 

This strain of triehomonads, originally cultured from a case of human 
vaginitis, has been tested for human and animal pathogenicity, and 
certain experiments have been conducted to determine its physiologic 
behavior. A preliminary reporU on the pathogenicity of the pure 
strain for human beings has already appeared. The present eom- 

the Sixty-Fifth Anaual meeting- of the American Gynecological Society, 
The Seigniory Club, Que., June 17 to 19. 1940. oucieiy. 
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Table II. Nine Women From Whom Teichomonads Were Becovered After Experimental Inoculation 
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against tlie possibility that a filtrable virus may be involved in the production of 
the vaginitis in those who were susceptible to inoculation with the protozoa. 

Considering the known frequency of trichomonas vaginitis in all groups of 
women, consideration should be given to the possibility that some of the 20 women 
in this group were relatively immune to the protozoa because of a previous, natural 
infection. No data on this possibility are available. Small inoculums and old 
cultures may also account for some of the failures. 

The remaining 9 women (1 nonpregnant and 8 in the last month of pregnancy) 
were successfully infected with the trichomonads. Preinoculation and follow-up 
findings are indicated in Table II. 

Two of these patients presented no visible vaginal changes, in spite of the fact 
that the organisms were detected for twenty and twelve days, respectively. 

In the third successful case, the protozoa were recovered ten days after the 
inoculation but had disappeared eight days later. There was slight reddening 
of the vaginal mucosa and a moderate purulent discharge, but no subjective 
complaints. The mucosal hyperemia persisted for a few da3's after the tricho- 
monads had disappeared. 

The fourth patient developed a mucopurulent, slight!}' frothy discharge by the 
tenth day, when the vaginal walls showed moderate diffuse reddening, and speculum 
introduction caused considerable discomfort. Two days later, the inflammation 
had subsided and the discharge was scant and white, in spite of the fact that the 
protozoa could still be demonstrated. 

The fifth patient developed a vaginitis of slowly increasing severity; by the 
eighteenth day the vaginal walls were of a diffuse dark red color, and there was 
a moderate, watery, purulent, frothy discharge with some discomfort. 

In the sixth successful case, the patient complained of chafing on the fourth 
day following the inoculation, when she showed moderate inflammation of the 
inner vulva and introitus, associated with a yellowish, bubbly discharge, which 
contained abundant trichomonads. Inflammatory changes in the vaginal mucosa 
were minimal. The changes persisted for several days, when the experiment was 
interrupted by delivery. 

The nonpregnant patient (Case 7) complained of introital and vaginal sore- 
ness a few days after the inoculation. There was a scant, purulent, frothy dis- 
charge, and. slight reddening of the introitus, which persisted with some variation 
in severity until the twenty-eighth day, when there was burning on urination, 
itching, soreness, and an increased watery discharge, and the vaginal mucosa 
became diffusely reddened. Menstruation began on the thirtieth day and lasted 
through the thirty-fourth day, with persistence of the urinary symptoms and 
vulval soreness. Two days after cessation of the menses, there was a definite 
exacerbation of all the signs and symptoms; the introitus was considerably in- 
flamed; the vaginal mucosa was diffusely hyperemic; there was a moderate, 
watery, bubbly, purulent discharge; and introduction of a small speculum caused 
severe pain. One week later, after some spontaneous improvement, treatment was 
instituted. 

The eighth patient revealed inflammatory reddening of the introitus and 
vaginal mucosa seven days after inoculation. There was a moderate purulent 
discharge, associated uith vulval burning and itching, and increasing introital 
tenderness. The symptoms and local irritation persisted until she was delivered, 
nineteen days after introduction of the protozoa. 

The ninth woman developed a yellowish, frothy discharge, containing many 
trichomonads, on the sixth day following inoculation. She was not seen again 
until ten days later, when there was a complaint of increased vaginal discharge 
and introital chafing for the preceding week. The vagina contained a copious, 
watery, bubbly, purulent discharge, which was slightly blood tinged, and the 
mucous membrane showed numerous ecchymotic patches upon a deeply reddened 
base. On bed rest, the local condition improved temporarily, but later became 
aggravated, and persisted until delivery, three weeks after the inoculation. On 
the mnth post-partum day, there were no complaints and no visible inflammatory 
reaction, although the trichomonads could still be demonstrated. 
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Intracranial inoculations in guinea pigs and rabbits were ineffective. 
Attempts to grow the organisms in developing chick embryos gave 
irregularlj^ positive results, but it was found impossible to effect a 
prolonged series of transfers to other embryos. 

Trichomonas foetus was successfully inoculated into cattle and tem- 
porarily into certain of the dog vaginas, but the remaining animals 
would not support the protozoa. Human inoculations with this species 
were not made, but it may be significant that several attempts to infect 
the vaginas of Macacm rhesus monkeys were unsuccessful, even though 
it was relatively easy to establish the T. vaginalis in this environment. 
The T. foetus was grown easily in chick embryos; this confirms Nelson’s® 
report. 

In addition to the obvious differences in the behavior of the two 
strains on animal inoculation, there are definite morphologic and cultural 
differences which argue strongly against any possibility of transmuta- 
tion even under environmental changes. Trichomonas foetus has only 
three anterior flagella, Avhile Trichomonas vaginalis has four. More- 
over, there are essential differences in temperature resistance and media 
requirements whicli are well recognized and constitute important 
protozoologie criteria. 

PHYSIOLOGY 

A study of the pliysiologic behavior of T. vaginalis is now under way 
in cooperation with Garth Johnson of the Department of Zoology. 

The data already collected have established an optimum groivth 
range of pH 5.6 to 5.9 and have demonstrated that the greatest number 
of living organisms as determined by hemocytometer counts is present 
on the fourth da.y. At this optimum growth range, the average size of 
the protozoa as determined by A. Kupferberg is smaller than under 
less favorable pH conditions. Assuming that the size of the cells depends 
largely upon the rate of division the two observations correlate closely. 
On the other hand, deviation in either direction from the optimum pH 
results in decreased growth until division practically ceases at about 
pH 7.7 and 4.8. 

The addition of dextrose markedly stimulates growth and increases 
the production of gas. Although the organisms grow well under 
"aerobic” conditions, anaerobiosis favors increased multiplication. 

It may be significant that these observations on the grovdh of a pure 
culture in vitro correlate with conditions in the human vagina in cases 
of natural infection. The vaginal secretion in the majority of cases of 
trichomonas vaginitis is in the neighborhood of pH 5.5 to 6.0. The 
human inoculations here recorded indicate that a vaginal acidity well 
below pH 5.5 will not prevent the implantation of the protozoa, but it 
may be that the lessened acidity in natural infections is the result of 
the outpouring of alkaline fluid and cellular inflammatory products. 
This shift in pH creates in turn an even more favorable environment 
for the further development of the triehomonads. 

The vaginal discharge is ImoAvn to contain glycogen and its decom- 
position products, a situation which should encourage the growth of 
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During tlie height of the local reaction following inoculation, smears from five 
of the nine successful cases showed no essential change in the vaginal flora, except 
that the leucocytic elements were increased. Moreover, cultures for hemolytic 
streptococci, staphylococci, and colon bacilli were negative in the 6 of the 9 
patients from whom cultures were made. 

COMMENT 

The nine successful inoculations, with the development of the clinical 
picture of trichomonas vaginitis in 5 women of the group, indicate 
that the local irritation and discharge are due to the protozoa. The 
possibility of successful implantation apparently does not depend upon 
the type or acidity of the prevailing discharge, but rather upon such 
factors as the quantity of the inoculum, the virulence of the protozoa, 
and the susceptibility of the host. Failure to identify the “Strep- 
tococcus suhacidus”^ in the successful cases indicates that these organ- 
isms are not essential to the development of vaginal irritation. At the 
same time, these results should not be interpreted to mean that the 
altered bacterial flora commonly associated with the protozoa in clinical 
trichomonas vaginitis does not influence the extent of the reaction, for 
such organisms might logically be assumed to aggravate the inflamma- 
tory process. Furthermore, it is reasonable to assume that certain 
vaginitides are of bacterial origin, with the protozoan parasites of sec- 
ondary importance. 

The discharge which developed in the successfully inoculated women 
presented the frothy character so frequently viewed as pathognomonic. 
It may be significant that pure cultures produce considerable gas from 
the carbohydrate of the culture media employed. Conceivably the 
frothiness of the discharge can be attributed to the reaction of the 
protozoa upon the carbohydrate available in the vaginal discharge, 
although the possibility of bacterial action cannot be eliminated. 

ANIMAL PATHOGENICITY 

With the cooperation of Dr. S. H. McNutt, of the Veterinary Re- 
search Institute, Iowa State College, an extensive series of animal 
inoculations has been made, using the pure culture of Trichomonas 
vaginalis here described, and the Glaser-Coria® pure culture of T. 
foehis, the bovine vaginal protozoon. These experiments will be 
reported in detail elsewhere, but are summarized here because they offer 
some evidence to refute the contention that the lower animals may be 
a source of human infection. 

The pure culture of T. vaginalis could not be implanted successfully 
in the vaginas of cattle, sheep, swine, goats, horses, guinea pigs, rabbits, 
cats, or dogs ; but could be maintained in Macacus rhesus monkeys, even 
though no irritation resulted. Oral inoculations in chickens, turkeys, 
and pigeons were unsuccessful, while rectal instillations in chickens and 
turkeys gave negative results. Guinea pigs, mice, and turkeys were 
inoculated iutraperitoneally, and cattle, dogs, and rabbits were given 
intrave nous injections of the pure culture without any apparent results. 

of the organism has been available for study through the kindness 
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DISCUSSION 

DR. GBANDISON D. EOYSTON, St. Louis, Mo. — ^Dr. Plass suggests the 
possibility that some of the 20 women in whom trichomonads could not be 
experimentally implanted may have acquired a relative immunity. Our clinical 
experience on the other hand seems to show that previous infection confers no 
such immunity. 

Presumably pregnant women were largely used for this experiment because 
of their greater local resistance to infection. With the statement that the 
optimum growth range of the organisms is a pH 5.6 to 5.9, I fully agree, and 
with the statement that a vaginal pH well below 5.5 will not prevent the im- 
plantation of the organisms I also agree. It is known that perhaps 5 per cent 
of trichomonads will not respond to a pH control, but these particular trichomonads 
are nearly always in a state of symbiosis with some other organism or organisms. 
In this presentation, there were seven instances in which no associated organisms 
could be demonstrated. 

Eoblee of the Washington University Clinic feels that maintaining the acid 
base balance over a period of two to four weeks determines the ability or in- 
ability of trichomonads to persist in the vagina. Tliis maintenance of acid base 
balance is a normal result of endocrine influence, and the pH balance determines 
the organisms present. A pH favorable for cure is maintained by inserting into 
the vagina a No. 11 veterinarian capsule with 80 per cent anhydrous beta lactose, 
and 20 per cent boric acid, often enough to favor the growth of the Doederlein 
bacilli. Usually one capsule inserted at bedtime is ordered when treatment is 
begun, and the intervals lengthened as the discharge diminishes, but repeated often 
enough to keep some of the powder constantly present in the vagina until a cure 
is effected. 

I should like to ask Dr. Plass two questions: Eirst, have the organisms in 
his study been cultured successfully for two or more weeks in a pH 4 to 4.5? 
Second, have the implants persisted in the vagina with the environment controlled 
to a pH 4 to 4.5 over a period of two weeks’ time? 

DE. PLASS (closing). — The use of pregnant women in this series was 
determined entirely by their availability, since we have a large ante-partum 
group. We also naturally have given thought to the possibility of endocrine 
influences, and I inferred that when I mentioned environment. 

Dr. Eoyston’s questions about the maintenance of a reduced pH on the 
organisms in the vagina can be answered only partially. We believe that decrease 
of the pH to 4.0 would certainly prevent the multiplication of the organisms, 
either in the vagina or in test tubes. We have not, however, followed the changes 
in pH in the vaginas of these infected women. 

The experimental work has been done largely by Mr. Eay Trussell, a third-year 
medical student. 
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the protozoa in view of the growth-stimulating action of dextrose in 
the pure cultures. 

A third factor which probably favors the development of the trich- 
omonads is that conditions within the vagina approach the anaerobic, 
especially in the fornices. 

CONCLUSION 

Trichomonas vaginalis can produce abnormal discharge and vaginal 
irritation in women irrespective of the associated bacterial flora or the 
degree of acidity present. 


APPENDIX A 

The medium used for maintenance of the pure culture of trichomonads consists 
of liver infusion agar slants (Difco) (autoclaved) covered with 5 per cent human 
serum in Binger’s solution (sterilized by filtration). The Binger’s solution con- 
tains NaCl 0.6 per cent, KCl 0.01 per cent, CaCl, 0.01 per cent, and NaHCO, 
0.01 per cent. Heavier growth is favored by adjustment of the reaction to 
about pH 5.8 and also by the addition of 0.2 per cent dextrose. Transfers of 
0.2 c.c. are made with pipettes every three to four days from the sediment at 
the bottom of the tube. 

APPENDIX B 

Cultures for bacterial sterility of the trichomonas have been made by us as 
follows: One drop of the trichomonas suspension on or in each of the following 
media in duplicate blood agar plates, endo agar plates, 5 per cent human serum 
in Locke’s solution over placenta agar slants, meat infusion agar slants, plain 
agar slants, dextrin serum water, dextrose serum water, Bussel’s agar slants, 
dextrose meat infusion broth, bile peptone broth, chocolate agar slants, hormone 
agar, gelatin, blood agar slants, brain broth, and Sabouraud’s agar. One set was 
incubated aerobically and the other anaerobically in a McIntosh and Fildes 
anaerobic apparatus, at 37 “C. for eleven days. No bacterial growth could be 
demonstrated. 

The culture of T. vaginalis was also submitted to the Department of Bacteri- 
ology) which reported as follows; Six tubes each of dextrose meat infusion broth, 
dextrose meat infusion blood broth, dextrose meat infusion agar, blood agar, 
chocolate agar, hormone agar, ascitic fluid agar and Sabouraud’s agar were 
inoculated with one drop of the trichomonas culture. Two tubes of each set were 
then incuba3(ed fourteen days at 37°C. under aerobic, anaerobic and 20 per cent 
carbon dioxide conditions. 

“Only one tube (dextrose meat infusion agar slant) had any growth after the 
two weeks’ incubation period. This one tube showed evidence of contamination 
twenty-four hours after inoculation, and the growth -was undoubtedly a con- 
taminant from some outside source. 

“These results indicate that the trichomonas culture is apparently free from 
bacterial contamination. ’ ’ 

APPENDIX C 

The techniques employed for detection of gonococci, “ monilia,’’ and tri- 
chomonas in these experiments have been used in this department for several 
yearss, lo with considerable success. The cultural diagnosis of trichomonas 
has j’ielded slightly more positive results than has the examination of the fresh 
vaginal discharge. In this stud}’, however, both methods were employed in the 
majority of the examinations. 

Appkeciation. — ^tVe wish to acknowledge the kindness of Mr. Pclczar and Dr. 
porter (Department of Bacteriology) who tested the trichomonas cultures for con- 
tamination. Sincere appreciation is extended to Dr. Theo. Jaim (Department of 
for his generous cooperation and to Dr. R. C. Miller for his assistance in the 
earner phases of the human pathogenicity experiments. 
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iiiopectineal lines, laterally by the iliopeclineal lines, and posteriorly by 
the posterior portions of tliese lines and tlie anterior upper surface of 
the sacrum at the point Avhcre the convergence of these lines takes 
place. It should be noted that this plane is not that of the anatomic 
superior strait, but rests slightly below this. The useful diameters of 
this plane are: (1) anteroposterior, (2) transverse, and (3) posterior 
sagittal. 



Fig'. 1. — Tlie plane of the pelvic inlet. A. anteroposterior diameter: B, transverse 
diameter: C, posterior sagittal diameter; D, transveJ’se of midplane, see text. (From 
Am. .T. Koentgenol. 44; 9, 1940.) 



Fig. 2. — Anteroposterior pelvic diameters seen in lateral aspect. A, anteroposterior 
diameter of inlet; B, po.sterior sagittal diameter of inlet; O, anteroposterior diameter 
of midplane; D, posterior sagittal diameter of midplane: E, posterior sagittal diameter 
of outlet. (From Am. J. Roentgenol. 44; 9, 1940.) 

1. The miteroposterior diameter of the pelvic inlet extends from a 
point on the upper posterior surface of the symph.ysis about 1 cm. from 
the superior border, posteriorly to the anterior surface of the first 
sacral vertebra at the point where the iiiopectineal lines would meet if 
they were to be continued. (This point of convergence may or may 
not be located at the sacral promontory. It is usually somewhat below 
this eminence.) 



ROENTGEN PELVIMETRY AS A ROUTINE 
PRENATAL PROCEDURE^^ 

Herbert Thoms, M.D., New Ha^^n, Conn. 

(From the Department of Obstetrics and Gynecology, Tale University 
School of Medicine) 

D uring the past six years a roentgenometric survey of the pelvis 
has been performed on every primigravid woman who has pre- 
sented herself prenatally for delivery in the wards of the New Haven 
Hospital. The results have amply proved the value of the procedure 
and the recent prediction by J. M. M. Kerr that such investigation will 
eventually become an essential part of prenatal care seems definitely 
justified. 

Many methods for a roentgen survey of the pelvis have been devised. 
Some of these are not only complicated and require expensive equip- 
ment but considerable experience is required in order to secure satis- 
factory results. It seems obvious that any method which may become 
usefully adaptable in such a universal field as that of obstetrics must be 
of reasonable simplicity, of ready interpretation, and of low expense. 
Such a method is that used in our clinic and one which has been 
developed through an experience of nearly a score of years. This 
method employs two films, depicting two views of the pelvis: an inlet 
view and a lateral view. It is my conviction that for routine purposes 
the information secured from these two films together with that obtained 
by certain manual methods offers an excellent survey of the bony pelvis 
for routine obstetric purposes. Such a survey embraces the measure- 
ment of certain pelvic diameters and the evaluation of certain pelvic 
contours. In order that these important diameters may be easily 
comprehended we may divide the pelvis into tliree portions. These are : 

1. The plane of the pelvic inlet 

2. The midpelvic plane 

3. The planes of the pelvic outlet 

A knowledge of the contours and of certain diameters of these planes 
gives not only a concept of the architecture of a given pelvis but will 
furnish an excellent index as to the available space present in the 
bony birth canal. I have described these planes and their diameters 
as follows 

The Plane of the Pelvic Inlet . — (See Figs. 1 and 2.) From the 
obstetric point of view, this plane is bounded anteriorly by the posterior 
upper surface of the symphysis pubis and the forward portions of the 

’Description of a moving picture Aim presented at the Sixty-Fifth Annual Meet- 
ing of the American Gynecological Society, The Seigniorj' Club. Quebec, Canada 
June 17 to 19, 1940. ’ 
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Planes of the Outlet . — (See Fig. 3.) Tlie third portion of the pelvis 
of definite obstetric significance is the pelvic outlet. This is in reality 
two planes, represented by two triangles, the bases of which join each 
other along the line of the bitnbcral diameter. The anterior triangle 
is bounded by the bones forming the pubic arch, the shape of which is 
of considerable obstetric significance. The two diameters of particular 
significance are the transverse of the outlet or bituberal diameter, and 
the posterior sagittal. This latter diameter extends from a midpoint 
on the bituberal diameter posteriorly to the tip of the sacrum. 

In addition to the above diameters, which are of great usefulness in 
determining pelvic capacity, avc should mention certain pelvic contours 
which are also of importance. The shape of the pelvic inlet, the vertical 
and lateral contours of the anterior sacral surface, the shape of the 
sacrosciatic notch, the convergence of the pelvic side walls and the 
prominence of the ischial spines, and the character of the pubic arch 
are all considerations wliieh should be taken into account. 

To recapitulate, we can say that the significant diameters for use in 
the routine survey of the bonj^ pelvis are: 

Anteroposterior 

Pelvic inlet Transverse 

Posterior sagittal 

r Anteroposterior 

Midpelvic plane Transverse or bispinous 
(Posterior sagittal 

Pelvic outlet (Transverse or bituberal 

t Posterior sagittal 

The above measurements may be considered the cardinal diameters 
of the pelvis. All of the above data including the fiindings of manual 
examination maj?- be conveniently summarized on the pehne estimation 
chart shown in Pig. 4 which is filed with the patient’s prenatal record. 

PELinC VARIATIONS 

Variations in foi’m of the bony structures of the pelvis show wide 
distribution. Prom the studies of W. W. Greulich and myself^ it would 
appear that the description of the normal female pelvis as noted in most 
modern textbooks requires considerable revision. Our studies have 
shown that in white women in this country that type which has been 
previously described as normal based upon the shape of the pelvic 
inlet probably occurs in less than one-third of women. In order to 
study pelvic variations it- is necessary to make a simple classification into 
which certain groups may fall. If such a measure is based upon the 
general shape of the pelvic inlet and the relation of its two principal 
diameters to each other, a good working classification becomes available. 
Attempts by other observers to classify pelves according to sex characters 
are bound to be confusing, as the intermingling of sex characters is 
so great that clinical adaptation of such classification becomes of con- 
siderable complexity. Moreover, our studies of pelves in male adults 
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2. The transverse diameter of this plane is the widest ti’ansverse 
distance separating the iliopeetineal lines. It bisects the anteroposterior 
somewhat posterior to its midpoint, dependent npon the shape of the 
plane of tlie pelvic inlet. 

3. The posterior sagittal diameter of the inlet is represented hj^ that 
portion of the anteroposterior diameter which lies posterior to the point 
of intersection by the transverse diameter. The length of this diam- 
eter is an index of the amount of space in the important upper posterior 
pelvis and when abnormally shortened usually represents a posterior 
displacement of the transverse diameter. This displacement may 
accompany an abnormal convei'gence of the iliopeetineal lines anterioi'ly, 
or, in the ease of the flat pelvis, be due to a definite anteroposterior 
shortening of the pelvic inlet. If due to the latter, the discrepancy 
between the lengths of the anteroposterior and transverse diameters is 
at once apparent. 



Fig. 3. — ^The important outlet diameters seen from below. A, transverse diameter; 

B, posterior sagittal diameter. (From Am. J. Roentgenol. 44: 9, 1940.) 

The Midpelvic Plane . — (See Fig. 2.) The second obstetric plane is 
the midpelvic plane. It is somewhat ovoid in form, large anteriorlj'- and 
small posteriorly, being narrowed posteriorlj'- by the convergence of 
the sacrosciatic ligaments. This plane has been defined as- being bounded 
anteriorly by the lower border of the symphysis pubis, laterall.y by 
the ischial spines, and posteriorly by the tip of the sacrum. However, 
these points are not truly in the same plane, for the tip of the sacrum 
is usually as much as 2 cm. below the level of a line joining the lower 
border of the symphysis with the bispinous diameter. Therefore, the 
posterior limit should be placed in the lower third of the sacrum and 
will usually find itself at the junction of the fourth and fifth sacral 
segments. 

The three diameters which are of obstetric significance in this plane 
are the transverse or bispinous, the anteroposterioi-, and the posterior 
sagittal. This latter diameter, as in the case with the plane of the 
pelvic inlet, represents that distance on the anteroposterior diameter 
which lies posterior to the point of intersection by the transverse or 
bispinous diameter. 
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diameters wliicii Iiave been described, together with a consideration of 
the important contours, such as inlet, notch and pubic arch, one can 
form a fairly adequate estimation of peh’ic capacity for obstetric pur- 
poses. 

It is important to know the chief characteristics of male pelves which 
which may affect female ]ielvcs. 

1. The male cliaraeteri.'stics whicli may affect the pelvic inlet are: (a) The 
inlet is in general more circular, (b) The widest transverse diameter is, there- 
fore, slightly displaced posteriorlj". (c) The posterior sagittal diameter is, therefore, 
relatively shortened. 

2. The male characteristics which may affect the midplane are: (a) The 
narrowing of the pelvic side walls with increase in size and prominence of ischial 
spines results in a relatively decreased bispinous diameter, (b) Laterally the male 
type or narrow sacrosciatic notch decreases posterior pelvic capacity in this plane 
and is manifest in a relatively shortened posterior sagittal diameter. 

.3. The male characteristics whieli may affect the pelvic outlet arc: (a) iN’arrow- 
ing of the pubic arch with less arcuate formation of its sides and relative shorten- 
ing of the bituberal diameter, (b) Because of the forward displacement of the 
sacrum forming the posterior wall of the male notch, the posterior pelvic capacity 
in this plane is also decreased, wliich is manifest in a relatively shortened posterior 
sagittal diameter of the outlet. 

Male eharactevs may apiiear in female pelves at the inlet, the mid- 
pelvis, or the outlet, and in a eeriain small group of pelves they may 
occur in all three portions, the complete male pelvic type. It is obvious 
that the.y may have a considerable obstetric significance, particularly 
in the latter instance. 

Some idea of the distribution of these basic pelvic types in white 
women of the clinic group may be gained from their incidence in 800 
primigravidae ivho were delivered at term (child 2500 6m. or over) 
in the New Haven Ilospital (Table I). 

Again the fact impresses us that 62 per cent of this series present 
pelves whose inlet is not tliat described as normal in textbooks of 


Table I 


type 

NUMBER 

PER CENT 

Doliehopellic 

129 

16.12 

Mesatipellic 

367 

45.SS 

Bracliypellie 

272 

34.00 

Platypellie 

32 

4.00 


Table II 


TYPE 

100 

NURSES 

582 CLINIC 
WOMEN 

107 

CHILDREN 

Doliehopellic 

37.0 

14.5 

57.9 

Mesatipellic 

46.0 

44.5 

33.6 

Brachj^ellic 

17.0 

34.3 

8.3 

Platypellie 

— 

6.7 



anatomy. In a recent study by Greulicli and Thoms of the pelvic inlets 
in 789 white females, whieli included 582 clinic women, 100 nurses, and 
107 young females from 5 to 15 years, the incidence of pelvic types was 
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have shoivn us that in male pelves, also, great variation is found.^ 
Furthermore, the use of a simple dimensional means as a basis for 
classification eliminates the disadvantages bound to arise from informa- 
tion based largely on subjective impressions. 

We consider, therefore, that in general the pelvic inlet may assume 
one of four shapes, which may be described as: (1) an anteroposterior 
oval; (2) a circle; (3) a transverse oval; and (4) an exaggerated trans- 



Fiff. 4 . — Film of lateral pelvis. Lines indicate cardinal diameters. A, antero- 
posterior diameter of inlet. B, posterior sagittal diameter of inlet. C, anteropos- 
terior diameter of midplane. D, posterior sagittal diameter of midplane. E, posterior 
sagittal diameter of outlet. (From Am. J. Surg. 89; 56, 1940.) 

verse oval. We can further describe this morphologj’' by considering 
the relation of the anteroposterior and transverse diameters of these 
figures to each other, and on this basis we may adopt terms for pelvic 
types which will be useful: 

1. Dolichopellic or anthropoid type pelvis. The transverse is less than the 
anteroposterior diameter. 

2. Mesatipellic or round type pelvis. The transverse is equal to, or slightly 
greater (not more than 1 cm.) than, the anteroposterior diameter. 

3. Brachypellic or oval type pelvis. The transverse diameter is more than 1 
and less than 3 cm. greater than the anteroposterior diameter. 

4. Platypellic or flat type pelvis. The transverse diameter is 3 cm. or more 
greater than the anteroposterior diameter. 

The above classification is useful simplj’- as a basis for description 
of individual pelves. It is obvious in the individual case that the 
obstetrician is not so much concerned with the group in which a pelvis 
may align itself as he is ivith the measurements and contours which 
reveal its useful capacity for childbearing. Given the eight eartjinal 
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2. The level of the pelvic inlet above the sensitive film is established as follows: 
(a) By means of calipers the vertical distance is measured from some point on 
the table top to a point on the anterior surface of the symphysis pubis 1 cm. 
below its superior border, or this point in space may also be determined by 
measuring downward with a tape from some point on tlie tube stand, (b) By 
means of calipers the distance is determined from the interspinous space between 
the fourth and fifth lumbar vertebrae, as determined bj" palpation, and the table 
top. For practical purposes, an imaginary line drawn between the posterior point 
on the body and the point on the upper and anterior surface of the symphysis 
will bisect the plane of the pelvic inlet. 

3. The tube is centered in the niidline about C cm. posterior to the upper 
border of the symphysis and the exposure is made. 

4. The patient is removed from the table, the tube and exposed film remaining 
in situ. 



Pis'. 5. — Film of pelvic inlet. Lines indicate cardinal diameters. A, anteroposterior 
diameter of inlet. B, posterior sagittal diameter of inlet. C, transverse diameter 
of inlet. I), transverse diameter of midplane. (From Am. J. Surg. 39: 56, 1940.) 

5. The centimeter grid, a lead plate with perforations exactly 1 cm. apart, 
is introduced into the same plane as that previously occupied by the pelvic inlet, 
as determined by the caliper readings and the measuring tape, and a second 
(flash) exposure made on the previously exposed film. 

In viewing the film an outline of the pelvic inlet is shown (Fig. 5) and any 
diameters of this plane may be measured, using the dots as a centimeter scale. 
The interspinous diameter may also be measured in this film, using a correction 
table for the level at wdiicli they rest in the pelvis. This level is determined in 
the lateral film. 

In a recent communication® I have described a simple calibrated 
calipers for measuring pelvic diameters, thus eliminating the use of the 
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as indicated in Table II. The incidence of the various types in the stu- 
dent nurses seems especiallj'' significant in view of the superior physical 
status and economic level of the women comprising that group. The 
data from the younger girls are also of significant interest, showing the 
high incidence of the dolichopellic type in this group. 

ROENTGEN TECHNIQUE FOR PELVI3METRY 

The following technique is essentially that described by H. IM. "Wilson 
and myself in 1939^ and again by myself in 1940.^ 

For routine purposes we take two views: One of the pelvic inlet the so-called 
grid method, and one lateral projection. It has become obvious to us tiiat an adequate 
survey of the pelvis for obstetric purposes is not possible without the employment 
of both techniques. Furtliermore, inasmuch as the mensui-ation of tlie antero- 
posterior diameter of the pelvic inlet may be determined in both views, eacli 
procedure becomes an excellent check on the accuracy of the other. Our routine 
is to take the lateral projection first, and this technique ma}^ be described as 
follows : 

1. The patient removes her clothing, putting on heelless slippers and the usual 
hospital bed gown operr at the back. 

2. She is placed standing in front of an erect Bucky diaphragnr or an adjust- 
able cassette changer, such as is used for chest work, with either the right or 
left lateral aspect of tlie body toward the target. The arms are folded across the 
chest. 

3. The target film distance is 3G inches and the target is centered at a point 
on the external conjugate diameter one-third the distance from the sjnnphysis 
pubis to the depression under the fifth lumbar vertebra. 

4. A binder is placed around the patient and attached to the cassette changer 
to insure further steadiness during the exposure. 

5. Before the exposure is made, an upright metal rod (lead and iron) with a 
centimeter scale perforated in a lead strip is placed posterior to the patient close 
to the fold of the nates. 

G. The time of exposure varies with the thickness of the patient, all other 
factors being constant; in general the time is from seven to twelve .seconds. 

Comment on Lateral Technique . — When developed and viewed the following 
landmarks should be readily identified (Fig. 4) ; anterior and posterior borders 
of the symphj'sis pubis, acetabula, ischial spines, ischial tuberosities, the lower 
lumbar vertebrae, the promontory and anterior surface of the sacrum, and the 
sacrosciatic notch. On one edge of the film may be seen the .shadows cast by the 
perforations giving corrected centimeters in the sagittal plane of the patient. By 
moans of calipers, using this scale, any diameters in this plane may be measured. 

The advantages of this lateral technique m.ay be summarized as follows: 

1. All the anteroposterior diameters of the bony pelvis may be measured, includ- 
ing those of the pelvic inlet, midpelvis, and inferior strait. The anterior and pelvic 
inlet diameters of the important midpclvic plane are readily determined. 

2. The contours of the anterior .surface of the sacrum may be studied, .a matter 
of importance in the recognition of sacral abnormalitie.s, o.speeially those duo tc 
the influence of rickets. 

.3. When lateral roentgenograms are made at term or in labor, the relation of 
the presenting part to the suj)erior strait may be studied with advantage. 

The centimeter grid method for pelvic inlet pelvimetry niav be described in its 
essentials as follows: 

1. The patient is placed on the roentgenographic table in a semirecumbenf 
position which is maintained by a b.ackrc.*t. In placing the patient in position we 
endeavor to make the pelvic inlet of the pelvis horizontal. 
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settled before a standard classification can be accepted. In the future, the worker 
interested in the study of pelvic morphology must deal with the classification of 
pelvic shapes which are borderline between the long oval, the round, or the trans- 
verse oval. He must attempt to determine the significance of masculine characters. 

In recent 3 'ears considei'able emphasis has been placed upon measurements as 
obtained by methods of roentgen pelvimetry. Unfortunateh' a roentgen tech- 
nique devised for pelvimetry purposes may fail to permit visualization of the pelvis 



from inlet to outlet. In the use of the flat film technique, the worker should 
appreciate the possible sources of error in measurement and the effect of dis- 
tortion upon pelvic shape if errors in technique occur. 

Our experience with the method described by Dr. Thoms has been limited. But 
from experiments on skeletal pelves, we have found that accurate measurement 
of the widest transverse diameter of the inlet is dependent upon placing the 
grid in the plane of the inlet. This correct plane at the widest transverse diameter 
is usuallj" 2 to 3 cm. below a line joining the promontorj^ and the superior posterior 
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grid and the upright rod. The genei’al principle, however, remains the 
same and identical results can be secured by both techniques. 

It will be noted that in addition to the important pelvic contours the 
two films make available seven of the eight cardinal diameters. The 
intertuberal or transverse diameter of the outlet may be adequately esti- 
mated by the usual manual method, thus saving the exposure of an addi- 
tional film. 

With this additional knowledge of pelvic dimensions and pelvic archi- 
tecture, it is obvious that a great deal of experience must be gained 
before the proper clinical evaluation may be secured. In a previous 
communication® I have made such a study based upon the results in 200 
primigravidas. This, however, is but a beginning of a study which must 
be further expanded. One thing seems apparent, that no longer need 
we be ignorant of the important dimensions of the bony pelvis in any 
given ease, and this knowledge combined with skillful clinical experi- 
ence will make for better obstetrics. 

In conclusion, we must be reminded again that the knowledge of pelvic 
dimensions and contours is but one part of a complex obstetric picture 
which must be viewed as a whole for successful prognostication and the 
skillful conduct of deliveiy. 

The conclusions In this paper were derived from investig-ations aided by grants 
from the Clinical Research and Teaching Funds of Yale University School of Medicine. 
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DISCUSSION 


DB. HOWARD C. MOLOY, New York, N. Y. (By Invitation).— Dr. Thoms 
in his classification recognizes three anatomic forms: the long oval, the round, 
and the transverse oval. He also recognizes an overlapping of these types. This 
classification was proposed by Turner in 1885. A fourth group has been added 
(brachypellie) which may be said to represent an intermediate tj^po between the 
round form on the one hand, and the transverse oval on the other. In addition 
to these types, the presence of masculine characteristics must be considered. It 
is to be observed that two controversial aspects of the question of morphologic 
classification present themselves. The first deals with the use of three or four 
classic shapes to illustrate the blending from the longitudinal oval through the 
round to the transverse oval type. Anthropologists consider that these variations 
in shape represent normal growth variants and believe that the intermediate types 
nrc so numerous that a classification cannot be sufficiently simplified to consist of 
three or four groups. In our roentgenologic studies we have also been impressed 
With the frequent occurrence of tj-pes which are not exactly a longitudinal oval 
form, nor arc they round in shape. Wc believe, therefore, that some provision 
should be made for the classification of these mixed forms. (Fig. 1.) 


The second controversial point deals with the so-called masculine type of pelvis, 
pr. Thoms provides for this tj-pe by advising that masculine characters at the 
inlet, the midpelms, and the outlet may be dc,‘:cribcd for each pelvis in addition 
^ the classification as determined by the ratio between the inlet measurements. 
But extreme masculine forms occur which, in our opinion, should be included 
ns definite tj-pes in a formal classification. These two important points must be 



902 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 




B. 

Fig. 3. — A, In this skeletal pelvis, the grid was placed between the symphysis and 
the promontory considerably above the plane of the widest transverse diameter, as 
a result, the grid records greater distortion than actually exists at the plane of uie 
inlet. Roentgen measurement of widest transverse diameter is 10.8 cm. 
skeletal measurement of the same diameter is 11.4 cm. Error is O.G cm. .B, When tne 
grid is placed in the true plane of the inlet, an accurate roentgen measurement result- 
The grid cannot be placed with precision in the correct inlet plane in the living patieni 
in all instances. 
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aspect of the symphysis. If by chance the grid is placed above this precise inlet 
plane, an error in the measurement of the widest transverse diameter may occur. 
(Figs. 2 and 3.) 

IVe must realize tliat with flat films, distortion of the inlet sliape occurs wlien 
the plane of the inlet is tilted, tliereby giving an imperfect inlet view. In Fig. 4 
a true inlet view to the left and a sliglttly sloping view to the right are 
.shown. In the slightly .sloping view to the right, the angle of the forepelvis is 
elevated above the film to a greater degree than regions in the posterior pelvis. 
As a result the forepelvis is wider and the posterior pelvis is flatter than exists 
in a more perfect inlet view. experimentation we have found that the difTercnce 
in tilt between cases comparable to the two shown in this slide represents 
approximately twenty degrees. The magnitude of the distortion present in the 
example to the right. Fig. 4, B, in our opinion, should preclude tracing of this inlet 
for use as an index of its shape. For this rea.son we believe stereoroentgenograms 
are more satisfactory than flat films in the interpretation of pelvic morphology 
and the fetal pelvic relationship. 



Fig. 2. — When the plane of the grid is situated on a line Joining the .symphysis and 
promontory, the gi’id is considerably above the plane of the widest transverse diameter 
of the inlet. This causes more distortion in the grid than exists at the plane of the 
inlet, and an error in the widest transverse diameter occurs (see also Fig. 3). 


The lateral roentgenogram supplies a method of measurement of the true con- 
jugate diameter and at the same time gives information regarding the inclination 
and curvature of the sacrum. The most significant anatomic observations to be 
made from the lateral roentgenograms arc those relating to the posterior pelvis, 
especially in. regard to relationship of the lower sacrum to the ischial spines. 
The manner in which a forward sacrum may decrease pelvic capacity behind and 
below the ischial spines can be seen at a glance without complicated methods of 
analysis. A simple method which we have found very useful is shown in 
I'ig* 5, A. Observe the length of the posterior sagittal diameter behind the 
supines and the parallel relationship to the plane of the inlet, the same jdane 
previously referred to in the placement of the grid for accurate measurement of 
the widest transverse diameter. The forward encroachment of the sacr.al tip and 
the level of the sacrococcygeal platform to the ischial spine are clearly evident. 


Hodges. Ball. Snow, and others have offered their own method for analysis of 
the lateral roentgenogram. These workers have used one common principle. This 
refers to lines drawn from the top of the symjdiysis at a tangent downward and 
lackward to the sacral tip :ind to the lower sacral region through the ischial spines. 
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Pig-. 5. — A, Lateral analysis : AB, plane of inlet. BC, Tangent line from top of 
symphysis to lo-wer sacral region. EF, Posterior sagittal at level of ischial spines. 
FB, Level of sacrococcygeal platform to the ischial spines. 

B, The intertuberous diameter is more correctly considered as the -widest transverse 
diameter of the outiet CD. The convergence of the side -walls toward the lower 
aspects of the pubic rami does not denote the origin of the widest transverse diameter 
of the outlet, but rather a line which passes transversely across a small segment of the 
outlet EF. The interspinous diameter AB is always smaller than the widest transverse 
diameter of the outlet. 
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The anteroposterior diameter of the midplane as defined by Thoms slopes down- 
ward and backward from the imder surface of the symphysis to the junction 
between the fourth and fifth sacral segments. Fig. 5, A shows that the length 
of these lines, especially when drawn from the top of the symphysis to the sacral 
tip, is not at all significant inasmuch as the head, in the mechanism of labor, has 




A SIMPLE METHOD OF MAKING AN ARTIFICIAL VAGINA* 
Frederick H. Falls, M.S., M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Illinois College 

of Medicine) 

T he operative creation of a normal vagina is impossible. The crea- 
tion of an epithelial-lined tube which may be used for normal co- 
habitation is not only possible, but is a relatively simple procedure. Its 
successful accomplishment depends on a knowledge of anatomy and 
some experience in gynecologic plastic surgeiy. One of the great diffi- 
culties in developing an adequate technique for the performance of this 
operation is the lack of suitable clinical material on which to base tech- 
nical experience. Many operators of considerable gynecologic experi- 
ence have seen only one or two eases. Therefore it follows that no one 
operator has had sufficient personal experience with the various opera- 
tions proposed to be able to express an opinion regarding their compara- 
tive merits and disadvantages. 

The indication for the operation may be open to some difference of 
opinion. Primarily it should be undertaken purely as a means of pro- 
viding for cohabitation in women presenting this defect who are married 
or contemplate matrimony. It would also seem reasonable to defer 
operation in all eases until the patient was about to be married so that 
the act of coitus would preserve the patency of the artificially prepared 
tube. Dannreuther^ has suggested that estrin should be present in the 
blood, that the patient should be young and attractive and have a 
normal sex urge. There is another factor which should be kept in mind 
which we feel is more important in some cases than in others. There 
is a natural inferiority complex in some of these patients, because of the 
knowledge of the abnormality; and this may be greatly lessened if an 
attempt is made to form an artificial vagina, even if the attempt is not 
entirely satisfactory from an anatomic standpoint, and even though they 
fail to menstruate subsequently. 

The embryologic ^levelopment of the vagina is not entirely clear and accepted 
by various authorities in this field. Koffz has summarized the various views, and 
we believe that the one that best fits the clinical findings in patients presenting 
absence or deformity of the vagina is as follows: 

The lower one-third of the vaginal tube develops from the sinovaginal bulbs 
(urogenital sinus) and the upper two-thirds from the caudal portion of the utero- 
vaginal canal (Mullerian ducts). Clinically we see some patients who have a total 
absence of the upper two-thirds of the vagina and still present a shallow pouch 
which represents the rudimentary lower one-third. Other patients present an en- 
tire absence of the vaginal tube. Apparently the upper two-thirds never develops 
independently of the lower one-third. It is an important fact that in a large 

♦Read, by Invitation, at the Sixty-Fifth Annual Meeting of the American Gyne- 
cological Society, The Seigniory Club, Que., June 17 to 19, 1940. 
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long since passed below the symphysis before the obstruction otfered by the lower 
sacral region is encountered. Therefore, from the obstetric standpoint, the 
length of the posterior sagittal at the level of the spines, and its level with respect 
to the sacral tip, shows at once the degree of encroachment of the sacrum on the 
lower pelvis. Available outlet space is determined by the length of diameters 
extending parallel from points on the lower pubic rami to the lower sacrum rather 
than bj^ lines from the top of the symphysis to the lower sacrum. 

Finally, somewhat similar remarks may be made in reference to the inter- 
tuberous diameter. Dr. Thoms advises clinical methods for measurement. Ball 
and Snow in recent publications have chosen a point where the line of the side 
walls intersects the lower pubic rami as the intertuberous diameter. As shown 
in Fig. 5, B, this diameter as described b.y them is actual^ shorter than the 
interspinous diameter in man 3 ' instanee.s, and this gives an erroneous index 
of the width of the outlet. The intertuberous diameter from the roentgen- 
ologic and clinical standpoint has not been defined with accuracj^, because it 
is difficult to pick out the significant anatomic point of origin of this important 
diameter. As the pelvic view shown in Fig. 5, B indicates, the significant 
transverse diameter at the outlet is the “widest” diameter in the lower forepelvis. 
This diameter does not originate from any specific location on the tuberosities of the 
ischium, because this widest diameter varies with the character of the base of the 
ischial spines behind and in front with the inward curvature of the pubic rami. 
This diameter may be termed the “widest transverse diameter of the outlet.” 

I regret that time does not permit a detailed description of the various 
observations made in arriving at the conclusions mentioned in this discussion. 
The pioneer work of Dr. Thoms in roentgen pelvimetry has been appreciated by 
our specialty for many years. 
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Counselloris and BiibcockiG working independently have used Thiersch’s grafts 
cut from the inner thigh and sewed around a glass tube with the skin side next to 
the tube. A tunnel was made sufficiently deep between the bladder and rectum and 
the tube introduced and lield in place for a week. The canal was kept open by pass- 
ing a well-lubricated glass tube dailj'. 

In the opinion of most observers, including the writer, the methods 
using the bowel, either ileum or rectum, are potentially too dangerous 
in the hands of the average gynecologic surgeon and have other objec- 
tions that render them not the first choice for a given ease. 

The Frank-Geist operation necessitates prolonged hospitalization (ten 
weeks) which may be an insurmountable financial barrier to some pa- 
tients. 



The Graves method is open to two main objections : First, that hair 
growth may occur on the inverted flaps; Second, if sloughing occurs, 
the operation cannot be easily repeated. There is also undesirable dis- 
tortion and mutilation of the vulva. 

OPERATIVE TECHNIQUE 

The operation here described is extremely simple, devoid of dangers and gives 
satisfactory results in the cases in which it has been used. As a rule in these 
patients, the external genitalia are fairly well formed, and in many there is a 
slight pouch or at least a dimple in tlie perineum to indicate the normal location of 
the vagina. A circular incision is made around the edges of this dimple, creating 
a disk about 2 to 3 cm. in diameter. The edges of this disk are undercut, leaving 
the center attached to the undertying tissue. The loose connective tissue between 
the bladder and rectum is separated by blunt dissection, and the disk of skin is 
pushed inward to form the vault of the new vagina. Skin flaps about 1 cm. wide 
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proportion of these women the uterus, tubes, and ovaries are very rudimentary or 
may be absent in whole or in part. 

The first attempt to create an artificial vagina which we were able to find was by 
Dupuytren,3 in 1817, which consisted of making an opening between the rectum 
and vagina and inserting tampons to maintain patency while epithelization was oc- 
curring. This method was not very successful. 

Mackenrodt,^ in 1911, formed a similar tunnel and transplanted vaginal mucous 
membrane from another patient. The result of this procedure was unsatisfactory. 

Baldwin,^ in 1907, excised a ten-inch loop of ileum and united the ends of the 
remaining bowel by end-to-end anastomosis. He then tunneled between the bladder 
and rectum and pulled the middle of the excised loop domiward; and after open- 
ing it, he sewed the edges to the skin of the perineum. Tliis left a mucous mem- 
brane-lined cavity which did not shrink and whose walls were smooth and non- 
irritating. The obvious objection was the danger involved, and that following inges- 
tion of food an irritating secretion from the vagina was noted in some of these 
cases. 

Schubert, 6 in 1911, described a method involving the use of the bowel which 
depends on freeing the lower six inches of the rectum, transposing it forward to a 
new opening on the perineum where the vulval opening should be, and drawing down 
the upper end of the bowel to the anal opening. This implies the removal of a 
considerable portion of the coccyx to expose the rectum, and there is considerable 
danger of infection following operation, and damage to the function of the sphincter 
ani. 

In 1927, Frank and GeisH made a tubular graft from the inner surface of the 
thigh with a base near the vulva. Three weeks later this was freed at its distal end, 
opened, and sutured over a rubber plug with the epithelial surface next to the 
plug. By blunt dissection a cavity was created between the bladder and rectum, 
and into this the plug with its epithelial covering was fitted, bringing the subcutane- 
ous fat surface of the gi'aft into approximation with the raw surface of the canal. 
The rubber plug was removed in eight days and in two weeks the graft was healed 
in place. 

Gravess has suggested the creation of a blind pouch by blunt dissection between 
the bladder and rectum and the formation of a lining for the same by using epi- 
thelial strips cut from the labia minora and the sides of the vulva, and sewed over 
a glass model bringing their free edges together. The model is removed and the 
pouch is then inverted into the cavity, and held in place by a glass cylinder until 
attachment is established. 

Whartons describes a technique similar to that by Meigs in which he used a 
condom filled with paraffin as the vaginal plug after creation of a space between 
bladder and rectum by blunt dissection. He reports four successful cases by this 
method. He stresses the importance of the proliferatory power of the vaginal 
epithelium in lining the cavity thus created and feels that the operation might not 
be successful in cases where there was no evidence of beginning vaginal formation 
before operation. 

Massonio has been the chief sponsor of the Baldwin operation in this country, hav- 
ing published five cases in 1932 without a death and with good functional results. 

Judinii reported six cases without mortality, using the Baldwin technique, and 
IS an enthusiastic advocate of the procedure. He admits however a mortality of 
10 per cent in a group of cases done in Russia by surgeons who reported their re- 
sults to him personally, and a mortality rate of 14.1 per cent in a series of 105 cases 
collected by Eabinovitch.ra He points out also that in a series of 61 cases of the 
Popov-Schubert operation a mortality of 4, or 6.6 per cent, is reported. 

Emil Novakis in a personal communication reported five cases done by the 
Baldwin method without mortality. 

Meigs, 14 in 1938, described a procedure that seems very simple if practical. He 
tunneled between the vagina and rectum, inserted a pyrex glass tube and held it in 
place with a “ T ” binder, later doing a skin graft to bring the skin of the vulva up 
to the epithelium-lined pouch thus formed. He reported only one case which was 
successful, although there was difficulty in keeping the tube in place and preventing 
infection. 
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by catgut sutures. The raw surface of the flap comes in contact with the walls of 
the cavity formed to permit sinking the disk, and the blood supply is established 
between the two. The flaps also get a good blood supply througli their attached 
pedicle. Epithelization occurs between these transplanted strips of mucosa, and 
in about two weeks a completely epithelized tube is formed. During healing, the 
pouch is packed with gauze daily, and a moderate amount of pressure is maintained. 



Pig. 4. — Freeing edges of vaginal poucli. 



Fig. 5. — ^Sinking pouch and flap formation. 
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are cut from the edges of the vulval opening by making lateral cuts at 3 and 9 
o’clock, the width of the flap, and extending the incision upward and downward for 
about 2 to 3 cm., making two ribbons attached to the side of the vulva at one 
end which can be swung into the cavity, and the free edge sewed to the edges, of the 
disk, forming the vault of the new vagina. The same is done on the opposite side 
so that we have four strips of vulval mucosa 1 cm. wide, each attached externally 
to the edge of the vulva and internallj' sewed to the disk forming the vaginal vault 





Pig. 2. — Dissection between bladder and rectum. 



Pig. 3. — Dissection of flaps after freeing disk. 
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the bladder and rectum following with blunt dissection until on advancing the needle 
I aspirated urine and knew that I had penetrated the bladder. I then enlarged 
the tract so that it admitted the tips of two fingers, the whole pouch being about 
three inches deep. Thiiiking I might be able to connect with this pouch by down- 
ward dissection from above, I opened the abdomen and found no uterus, tubes, or 
ovaries in the normal position. I was about to close the abdomen when at the 
left inguinal ring I noticed a small uterus 1 cm. long by 0.5 cm. wide with a rudi- 
mentary left tube and ovary. I clamped the pedicle at the ring and removed the 
specimen. Postoperatively I packed the vaginal pouch and had the patient dilate 
it with a test tube daily. Epithelization occurred and a satisfactory vaginal tube 
four inches deep resulted. 

Case 2. — In 1926, a 27-year-old married colored woman entered the Cook County 
Hospital at Chicago, complaining of monthly cramps in the lower abdomen. The 
abdomen showed no tumor masses or tender areas. Tlie vagina was absent. The 
external genitalia were fairly well developed. On rectal examination a mass about 
as large as a cervix could be felt at about the location of a normal cervix. I cut 
in between the rectum and bladder, making a tunnel about three inches deep, but 
could not reach the nodule. I therefore opened the abdomen suprapubically and 
found a rudimentary bicornuate uterus dklelphus with a fibroid about 2 cm. in 
diameter on each cornu. A fibrous strand connected the lower end of these structures 
to the region between the rectum and bladder where the vagina should have been. 
The uterine corpora were about 3 cm. long. I had mistaken one of the fibroids for 
a cervix. I attempted to produce a vaginal pouch by packing the tunnel I had made 
with gauze. The patient left the hospital and could not be traced thereafter, so 
that the ultimate success of the operation is in doubt. An interesting fact in these 
cases is the “dysmenorrhea” which each of these patients complained of in spite 
of the fact that there was no evidence of blood retention and most rudimentarj’ in- 
ternal genitalia. 

Case 3. — On Jan. IS, 1934, a 25-year-old married white woman presented herself, 
who had at the age of eleven noted some vaginal bleeding one night, and never 
experienced this again. She complained of dysmenorrhea on a few occasions that 
might have corresponded to times she would have been menstruating. She came to the 
clinic because she wanted to become jiregnant and had never menstruated. Physical 
examination revealed no marked anomaly except that the vagina was very shallow, 
1% to 2 inches long, and the uterus including the cervix and adnexa were not pal- 
pable. She was operated upon by the method here described and a normallj’' appear- 
ing six-inch vaginal tube was produced. 

Case 4. — E. L., aged 27 years, office clerk, had congenital absence of vagina. 
She had consulted three physicians when 16 because of failure to menstruate. She 
was given pills but not examined. She paid no further attention to the condition 
until at the age of 21 she experienced abdominal cramps while at work. The com- 
pany physician examined her, made the diagnosis and referred her to a specialist 
who recommended operation when she wanted it. She came to our out-patient de- 
partment five years later when she contemplated marriage. Not even a rudimen- 
tarj' pouch was present. She was operated upon on Nov. 25, 1936, for the first step 
of our operation, and the second step on April 15, 1937. Following this operation 
a pouch five inches long which admitted two fingers snugly was created. 

Case 5. — A rather unusual patient presented herself at the Cook County Hos- 
pital in April, 1937. There was a rather shallow pouch about three inches deep 
which was partially prolapsed. The woman was a widow and had had sex relations 
for several years but had neither menstruated nor conceived. On examination, the 
vagina was represented by a blind pouch. The uterus could not be palpated and 
there were some tumor masses in the region of the ovaries. It was decided to 
attempt a suspension of the vaginal pouch. The abdomen was opened and a rudi- 
mentary uterus with atrophic tubes and ovaries was found. The masses pre- 
viously mentioned proved to be multiple fibroids of the round ligaments up to 4 or 
5 cm. in diameter. The vaginal A’ault was suspended as well as possible with the 
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third layer of silk sutures which narrowed the urethra until it admitted a catheter 
snugly. The vaginal pouch was again deepened. The patient left the hospital 
having good control of the urine. Control was maintained for three weeks when 
the patient stated she passed something through the urethra (probably. silk stitches) 
and following this incontinence returned. She returned to the hospital on Aug. 
8, 1939, at which time the urethra was found to be much smaller but the patient 
complained of incontinence on standing. A urethral sphincter was made b 3 ' cross- 
ing the bulbocavernosus muscles underneath the urethra from each side. This re- 
sulted in good control, and the patient had a jrerfect result when she left the hos- 
pital as far as the incontinence was concerned. The vaginal pouch, however, was 
still only about two inches deep, but it was thought best not to attempt further 
dilatation of this until complete urinaiy continence could be established for some 
time, for fear of weakening the newlj- formed sphincter, keeping in mind that the 
urinary incontinence was the principal complaint of this patient when she presented 
herself at the clinic. 

Case 8. — About two j'ears ago a 3-j’ear-old child was brought to our pediatric 
out-patient clinic bj' its mother. Examination revealed a ' total absence of the 
vagina. The mother was advised to do nothing about the condition, but to ex- 
plain the situation to the child when it reached the age of pubertj' and to have her 
seek gynecologic advice should she later contemplate matrimonj-. Since in our 
experience these patients are usuallj' mismanaged when seen bj' general practitioners 
and general surgeons, written instructions to the mother are advisable which should 
be transferred to the child at the proper age. 

DISCUSSION 

Since there have been so many successful operations proposed for the 
correction of this anomaly, one hesitates to suggest a different procedure. 
I was stimulated to develop the method here described by the impression 
gained from the literature that most of the methods had at least some 
minor objections. The technique was evolved with an eye to meeting 
these objections in whole or in part, and producing a safe operation that 
could be done successfully by men possessing the average skill in gyne- 
cologic surgery. 

The method here proposed is totally devoid of danger. It uses to the 
utmost any rudimentary vaginal canal and vaginal epithelium that may 
be present. It gives a partially epithelized sac to start with, namely, 
the vault and the strips that are turned in. These form epithelization 
centers from which new epithelial cells grow out rapidly to cover the 
intervening raw spaces. There are no hair follicles on the skin that is 
used to form the pouch, and of course none on the areas covered by 
the epithelial cells that grow out from and unite the strips previously 
turned in. There is no irritating discharge from the tube and no un- 
usual dryness of the canal has been noted or complained of by the 
patient. The turned in flaps and central disk have shown no tendency 
to slough, and the epithelization of the tube has been rapid and com- 
plete. This is probably due in a large part to the double blood supply 
to the flaps, the light pressure maintained by the gauze pack and the 
maintained blood supply of the central disk. 

It is true that the secondary deepening of the tract in some cases 
necessitates a second hospitalization, but since the flrst step only re- 
quires about a week in the hospital, the total stay does not exceed that 
for many operative procedures. The operation may be done very well 
under local anesthesia. 
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remains of the round ligaments and the infundibulopelvie ligaments. The atrophic 
ovaries were left in situ. The results on leaving the hospital were good with the 
vault well suspended. On June 8, two months later, this patient returned with a 
complete prolapse of the vaginal pouch. I opened the abdomen in the midline, 
and freed a 5 cm. strip of rectus fascia 1 cm. wide from the lower angle of the 
wound on each side, leaving it attached at its pubic end. The pouch which was 
previously carefully prepared as for a total hysterectomy and packed with anti- 
septic gauze was pushed upward by an assistant with an eight-inch forceps from 
below. The vault was opened and the fascial strips were sewed into the angles of 
the pouch. The abdomen was closed around the strips. When seen several months 
later, the vaginal pouch was well supported, and there was no interference with 
bladder function. 

Case 6. — C. McE., white, American, aged 17 years, entered the hospital Feb. 16, 
1939, stating she felt well and was unaware of the condition until seven months 
ago. For two months prior to coming to the hospital she had vicarious nasal men- 
struation, the last occurring on three successive niglits and being scant. When 13 
years of age on one occasion she had hemorrhages into the skin and from the 
mouth, which lasted only one day. 

Examination revealed poorly developed breasts and scant pubic hair, normal 
external genitalia with a rudimentary vaginal pouch which admitted the tip of the 
fifth finger to a depth of 2 cm. Eectal examination revealed no uterus or right 
ovary, but a mass which was taken to be the left ovary in tlie left adnexal region. 
She was operated upon according to our technique with production of a four-inch 
pouch which contracted to three inches three months later. This illustrates the 
desirability of waiting until just before marriage in these cases before operating. 

Case 7. — M. V., white, American, aged 27 years, entered the hospital Feb. 13, 
1939. At the age of 19 she was examined by a physician in Springfield, Illinois, 
because of a nervous breakdown, who told her she would have to have a “skin 
graft operation below” and referred her to a physician in St. Louis. Because of 
so much pain during the examination, she had to be anesthetized. On waking up 
she found that she could not retain her urine and has been incontinent ever since. 
At the age of 24 she became engaged to be married and had intercourse on several 
occasions. Wlien 26 she consulted a physician regarding her incontinence and was 
for the first time told that she did not have a vagina. A combined abdominal 
and vaginal operation was done to cure the incontinence wliich resulted in failure 
before she left the hospital. 

Examination revealed good general development; the breasts were small and 
poorly developed; the clitoris was hypertrophied and what appeared to be a normal 
vaginal orifice admitted two fingers easily. On inserting two fingers into this 
opening, however, there was a gush of urine, and it was evident that the pouch 
represented the dilated urethra. A medium-sized vaginal speculum could be readily 
passed, and on spreading the blades the interior of the bladder could be easily 
visualized. There was no evidence of a vaginal orifice, and no uterus could be 
palpated. Two masses in the adnexal regions were taken to be ovaries. 

In this case two conditions presented themselves : It was necessary to perform 
an operation for incontinence caused by the tremendously dilated urethra and at 
the same time produce an artificial vagina. According to our technique of 
stretching the vaginal pouch after turning in the flaps, there was danger that any 
repair that might be made in the region of the vesical neck might be damaged by 
stretching. It was therefore thought advisable to attempt to produce the artificial 
vagina first and follow this by a plastic on the urethra. On February 22, and 
March 17, 1939, the first and second stages of our operation for an artificial vagpna 
nere performed. Following the second operation, there was moderate vaginal 
leading which necessitated repacking. On leaving the hospital, the vaginal pouch 
was about two inches deep. She returned April 18, 1939, for operation for in- 
continence. The vaginal pouch had contracted and was only about an inch and a 
m f deep. The anterior wall of the pouch was incised and the dilated urethra and 
ase of the bladder were plicated by two layers of No. 2 chromic catgut and the 
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In three or four of the cases in which this method was used at the clinic complete 
traumatic destruction of the vagina has been present. Tlie vaginal canal of one 
of these patients was reconstructed by Dr. Counseller and the uterus later was con- 
nected with it; this woman has been pregnant and about three weeks ago a cesarean 
section was performed on her by Dr. Counseller. 

DE. IsrOEMAN D. MILLEE, Ann Arbor, Mich. — ^Being somewhat interested in 
mechanical devices, I felt I could improve upon the obturators used in these cases 
and built one in my own shop out of the modern plastics. I discovered that the 
plastic was a very undesirable thing to use, because the entire graft sloughed and 
the patient came near to developing a fistula. Tlie plastic appeared to be corroded 
by the tissue. Since then we have used only glass. 

The other point I wish to refer to is the administration of estrogenic substances. 
At present we are using large doses of estrogen which we hope will be of benefit 
in estabbshing the mucosa in these cases. 

DE. EMIL NOVAK, Baltimore, Md. — In the early days I tried various sorts 
of plastic operations, using flaps from the vulva or thigh, and the results were 
disappointing, chiefly because of the tendency to contraction and shrinkage of the 
canal. My experience with the Baldwin operation has been far more satisfactorj', 
and I still think that no other operation can give such a perfect imitation of the 
normal vaginal canal. On the other hand, it is very definitely a major operation, 
although my impression, based on the four cases in which I have carried it out, 
is that it should not be a difficult operation for anyone accustomed to doing ab- 
dominal surgery. The fact remains, however, that in these days of simpler proce- 
dures most of us will hesitate about employing the Baldwin operation because it 
carries with it the inevitable operative risk of any such major operation. 

There is one precaution which I should like to stress, when operations for ab- 
sence of the vagina are contemplated. One should make sure that the vagina is 
really absent, as I have seen several eases in which the perineal body was entirely 
solid behind what appeared to be the urethral meatus, but in wliich a vaginal 
canal was present, opening into the urethra a short distance above the meatus. 
This is not an infrequent finding in pseudohermaphroditism, and the practical 
point in such cases is to make certain that a cystoscopic or endoscopic examination 
is done. The recognition of this condition is of great importance to the patient, 
because the surgical problem is a far simpler one tlian the construction of an 
artificial vagina. All that is necessary in cases of tliis type is to open tlie perineal 
body, dissect loose the posterior vaginal mucous membrane, and suture it to the 
perineal skin. 

DE. BENJAMIN P. WATSON, New ITork, N. Y . — ^No mention has been made 
yet of a bloodless method of making an artificial vagina. I have under treatment 
at present a case in which this is being attempted. This patient first came to me 
about six years ago when she was 14 years of age because of severe abdominal pain 
recurring and ultimately becoming continuous. Believing her to have an imper- 
forate vagina her physician had made an incision in the perineum and found re- 
tained blood. 

On examination a definite swelling was found on one side of the pelvis with 
no vagina or vulvar orifice. It was evident that she had a rudimentary uterus, 
and on opening the abdomen this was found to be the case. The usual baud going 
across the middle of the pelvis was present, at one side a swelling about the size 
of a pigeon’s egg; and on the other side a rudimentary horn. The tubes and 
ovaries were normal on both sides. The rudimentary horns were each removed. 

The patient being now 20 and contemplating marriage, she came for consultation 
with regard to the construction of the vagina. Ih’om the previous incision made 
between the urethra and rectum in an attempt to reach the retained menstrual 
fluid, there remained a shallow depression. The treatment consisted simply of 
supplying the patient with a glass vaginal dilator and instructing her to push tins 
into the depression in the vulvar region, attach a T-bandage to it and wear this over 
night. We have gradually increased the size of the dilators and today, two months 
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The results in these cases have been on the whole very satisfactorjL 
There have been no general reactions or wound infections. 

It is to be hoped that, for a time at least, gynecologists attempt- 
ing repair in these conditions will report their findings and results, to 
the end that pooled experience may lead us to the most practical solu- 
tion of this very interesting problem. 
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DISCUSSION 


DE. JAMES C. MASSON, Eochester, Minn.— Dr. Falls’ method of making an 
artificial vagina appeals to me as being simple and satisfactory but, as with all 
plastic procedures, it requires extreme patience and care in carrying out details, 
not only on the part of the surgeon but also on the part of the patient. 

Until recently I have been an advocate of the Baldwin procedure. I felt that 
there was comparatively little risk to the operation and that the results were 
universally good. In my first ten cases the results were excellent and convalescences 
were absolutely normal for abdominal operations. Since then, I have performed 
the operation in four cases ivith two deaths, and I liave now decided that the 
operation cannot be done safely in all cases. Both patients died from peritonitis 
as the result of sloughing of the isolated loop of ileum, owing to traction from a 
too-shortened mesentery. When the mesentery of the terminal portion of 
the ileum is long enough, the Baldwin operation is a comparatively easy procedure 
for any surgeon accustomed to intestinal work. 

The advantages of the Baldwin operation are: (1) One operation, (2) short 
hospitalization, (3) no tendency toward contracture, and (4) a normal moist 
mucous surface. If the terminal portion of tlie ileum is used, there is no irritation 
of the skin from the discharge. There should be no danger of obstruction, either 
early or late, or of adhesions as the result of the anastomosis. The disadvantages 
are: (1) Unsuitable in some cases, (2) the risk connected with the operation, and 
(3) the undue amount of secretion. If not more than 10 inches (25.4 cm.) of 
ileum is used, the secretion is not a cause for worry or inconvenience to the patient 
and tends to decrease in amount. 


Since 1936, at the Clinic we have used in 30 cases the Mclndoe method or a 
modification of it, inlajdng Thiersch grafts, and I am satisfied that this is a sat- 
isfactory and safe method. I think there are just three requisites to obtaining 
a good result by this method: (1) Meticulous care in obtaining a dry field to be 
grafted; (2) obtaining a one-piece, uniformly good thin skin graft; (3) use of an 
obturator for several weeks or until marriage. The results obtained by this method 
are so satisfactory that I doubt the advisability of performing the Baldwin opera- 
tion except in special cases. 

Perfect results are obtained witli tlie Mclndoe operation in about 50 per cent 
of cases. By a perfect result, I mean a complete take of the primary graft. In 
some cases secondary skin grafts or time for skin to grow over the total surface 
from isolated islands of skin and the long use of the obturator are required. 
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Sterility 

stein, living F.; Further Studies in Infertility and Sterility, Surg. Gynec. Obst. 
67: 731, 1938. 

An analj^sis of 200 childless couples examined in private practice showed that 
infertility was more frequently encountered than sterility. The male partner was 
responsible for about one-third of reproductive failures. Roentgenograpliic meth- 
ods were of material value in investigation of the female partner. Pregnancy 
occurred in almost half of the matings in the infertility group and in only 15.4 
per cent in the sterilit)' group after investigation and treatment. Successful 
treatment in the infertilit}’- group was chieflj' attributable to cervical cauteriza- 
tion, patency tests, and sex adjustments. In the sterility group, hormone therapy 
in the male and surgical treatment in the female were at times successful. 

IYm. C. Henske 

Daniel, C., Mavrodin, D,, and Waneff, A.; Research on the Fenneahility of the 
Tubes in Adnexal Inflammation, Gj-necologie 37; 15, 1938. 

The investigations of the authors lead them to maintain that the tubes are 
patent in cases of adnexal inflammation more frequently than is generally be- 
lieved. In their cases they found the tubes open in 43.2 per cent. One tube was 
permeable in 24.3 per cent; whereas both tubes were open in 13.5 per cent. Tubal 
insufflation succeeded in opening the tubes in 5.4 per cent of instances of ad- 
nexitis. In two cases of post-partum and postabortal pelvic cellulitis, the tubes 
were patent, indicating that inflammation of the cellular tissue leaves the tubes 
intact and does not predispose to sterilitja The authors maintain that tubal in- 
sufflation in cases of adnexal infections, when carried out correctly and prudently, 
is a harmless procedure eamn when the infection is acute or subacute. 

J. P. Greenhidl 

Palmer, Pulsford, and Christeas; Hysterosalpingography With Fluid Lipiodol, 
Bull. Soc. d’obst. et de gjmec. 27: 127, 1938. 

One of the properties of ordinarj^ lipiodol is its viscosit}' which has certain 
advantages and some disadvantages. The authors recently substituted fluid 
lipiodol, and they report their experiences with this type of lipiodol in 43 cases. 
They found the fluid lipiodol to be satisfactory in every way. In fact the x-ray 
pictures more truly represented the conditions looked for. The fluid lipiodol is 
well tolerated by the tissues and is more quickly absorbed than ordinary lipiodol. 

J. P. Geeenhidd 

Held, E.: Occlusive Action of Lipiodol on Closed Fallopian Tubes. Contribution 
to the Study of the Origin of Foreign Body Tubercles in the Tube, Rev. frang. 
de gynec. et d’obst. 34: 489, 1939. 

It is not the purpose of this communication to report on the inflammatory 
complications which occur after hysterosalpingography because every one knows 
of these. Held limits his remarks to the disturbances brought about within the 
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after tlie initial treatment, she has a vagina into which a .dilator can be intro- 
duced without pain for 3% inches. I feel that with continuation of this treat- 
ment and marriage very soon, this patient probably will have a functioning vagina. 

DB. LUDWIG A. EMGE, San Francisco, Calif. — The technique described by 
Dr. Falls is very ingenious, but it makes no provision for a desirable depth of the 
artificial vaginal canal. My experience with various methods has taught me that 
it is absolutely essential to eliminate the connective tissue ridge which traverses 
the pelvis at a right angle in the region of the uterine "anlage. ” This ridge has 
to be severed by sharp dissection and the rudimentary uterine vessels ligated. 

Ordinarily this is not done except possibly with the Baldwin technique. Failure 
to do this usually results in a vagina of about two and one-half inches which is not 
an adequate length under certain circumstances. It is for this same reason, I 
believe, that Frank’s invagination method only produces short vaginas. 

Eecently I have adopted the Wharton technique and of the 4 patients operated 
upon 3 had a vagina of from 4 to 6 inches in length, as demonstrated by these 
lateral views of x-ray studies. In the first case I failed to appreciate the importance 
of the uterine ridge and the result was a short canal. The Wharton technique is 
extremely simple, requires only two to three days of bed rest, and eliminates the 
necessity of skin transplantation. Epithelization can be hastened considerably by 
the nightly introduction of estrogenic suppositories. The vaginal canal usually 
develops a firm, normal-appearing mucosa in from two to three months. I allow 
my patients to wear a well-fitting balsa wood plug covered with a rubber membrane 
for about six weeks. Ho other treatment is necessary, and there is astonishingly 
little discomfort or vaginal discharge. 

. DR. JAMES E. MILLEE, Hartford, Conn. — Estrogenic hormones, it should be 
borne in mind, have a reaction only upon tissues of Miillerian origin. Eesponse to 
them can be expected in the method that Dr. Falls has utilized, but if vulvar skin 
is used one would not expect any effect. 

DR. FALLS (closing). — As to the question of cooperation on the part of the 
patient in using the obturators, I have not had the difficulties that Dr. Masson has 
referred to. Particularly in the young married couples one finds it very easy to get 
cooperation. 

The mortality in the Baldwin operation is, of course, the greatest deterrent. 
The irritating discharge following it has also been a source of complaint in the ex- 
perience of nearly every man who has performed this operation. 

Estrogen is apparently not necessary. The skin at the edge of the vagina sup- 
pEes plenty of epithelium and while estrogen may hasten its growth, it is certainly 
not necessary. 

The bloodless method demonstrates what can be done by simple pressure. I do 
agree that it is absolutely unnecessary to cut clear to the peritoneum in order to get 
a vagina that will be long enough for normal cohabitation. The danger of this 
bloodless method, however, may be a partial prolapse such as occurred in our case 
m which the vagina was formed from the pressure of normal intercourse. 

(The Presidential Address of Dr. F. L. Adair will he included in the December 
issue.) 
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fact tliat the volume of seminal fluid is ordinarily- sufficient to overcome any un- 
favorable acidity during the brief period of time when such might be a factor. 
Survival of the spermatozoa is fostered by the increased alkalinity of the cervix, 
uterus, and tubes, forming in consequence a physiochemical gradient in v-hich the 
sperm is caused to travel in the direction of the most favorable environment. In 
the cervix, uterus, and tubes, the hydrogen ion concentration is usually in the 
neighborhood of 8.6. 

One might expect that an increased alkalinity of the vagina v-ould serioiisly 
interfere with the migration of spermatozoa by an alteration in the potential, 
aside from the fact that the inflammatory process behind the altered pH might- in 
itself interfere with sperm migration. In the opinion of Williams, conception fol- 
lowing alkaline douches is more likely to be due to the cleansing effect than to 
the contained alkali. 

The degree of motility is tempered by metabolism of the sperm, which utilizes 
either a small amount of stored energy- or energy derived from the surrounding 
medium. If kept at a temperature which is low enough to impede motility-, the 
survival time is greatly increased. This is apparently- due to the fact that 
spermatozoa contain a certain amount of stored energy- which within a few hours 
is utilized if stimulated by heat, and which is conserved by- cold. Spermatozoa 
will retain their motility- longest if kept in a refrigerator at about 8° C., but at 
ordinary- room temperature (about 20° C.) will often be alive and highly active 
after two or three days. Motility is but little affected within the first two to four 
hours at room temperature. 

The following procedure is .suggested as a convenient routine method of making 
motility- examinations of in vitro specimens: 

1. Obtain semen samples liy- ejaculation directly- into wide-mouthed bottles, 
after which the bottle is tightly corked and kept at room temperature (15° to 20° 
C., or 60° to 70° F.). 

2. Within two hours after ejaculation, examine for motility-, noting the abun- 
dance of cells, the ratio of motile cells and the degree of motility-. A note should 
also be made of the presence of any- leucocy-tes. For this observation, a drop of 
semen is placed on a microscope slide, covered with a cover slip and examined at 
room temperature. If no motility- is present or if motility- is sluggish, the speci- 
men is warmed to about 37° C. and re-examined. This will often induce or ac- 
celerate motility-. 

3. Ee-examine at eight- to twelve-hour intervals until motility has ceased. In 
the normal cases, motility- of some of the cells should endure for two or three day-s. 

J. P. Gkeenhill 

Laffont and Bourgarel: Association Bet-ween the Biologic Action of the Cervical 

and Vaginal Secretions on Spermatozoa, Bull. Soc. d’obst. et de gy-nec. 28: 337, 

1939. 

In 34 sterile couples, the authors tried to determine whether there was any con- 
nection between the cy-tobacteriologic aspect of the cervical and vaginal secre- 
tions and their action on spermatozoa. They- found that parasitic and bacterial 
infections of the vagina and urine prevent the normal activity- of spermatozoa in 
the genital tract in two-thirds of the cases. On the other hand, in one-third of the 
cases, bacteriology does not explain the harmful effect of the vaginal and cervical 
secretions on spermatozoa and hence the authors turn to biologic inconipatibility- 
as the explanation. 

J. P. Greenhill 

Watson, M. C.: The Effect of Cervical Secretions on the Vitality of Spermatozoa, 

Canad. M. A. J. 40: 542, 1939. 

The author believes that deficient cervical secretion, tenacious mucus plugs 
in the cervix, and mild inflammation of the cervix present conditions hostile to 
the invasion of healthy spermatozoa. In a small series of sterile patients in which 
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Fallopian tubes due to the presence of a foreign bodj^ which is injected. , He re- 
views the literature and mentions a number of instances of such complications. 
He reports a case in which in a sterile woman, with closed tubes, hysterosalpin- 
gography was performed. One tube had to be removed after this procedure be- 
cause an adnexal inflammatorj^ mass developed. Microscopic examination re- 
vealed an old chronic salpingitis with tubercles of foreign bodies. Hence, the 
author agrees with Rubin who cautioned that circumspection be used in the 
injection of lipiodol in cases where the tubes are closed. In the opinion of the 
author the chief indication for hysterosalpingography is in cases where the tubes 
are closed and operation is contemplated. The author agrees with Dannreuther 
that tubal insufflation should be the test routinely performed in cases of sterilitj" 
and that the use of iodized oil should be restricted for special cases. Insufflation 
by the Rubin kymograph method will greatly restrict the indications for the use 
of iodized oil injections. 

J. P. Geeenhill 

Walther, O.; The Question of Embolism During Hysterosalpingography With 

Lipiodol, Acta radiol. 20: 457, 1940. 

On hysterosalpingographic inspection it is sometimes found that the contrast 
fluid employed has entered the veins of the uterus and the pelvis. Prom there, 
the lipiodol is carried with the blood stream, via the common iliac vein, to the 
inferior vena cava, and thus for a short time becomes roentgenologically visible 
as a broad band parallel to the spinal column. Later, the iodized oil sticks in the 
arteries and capillaries of the lung, where it rapidly splits up into its two prin- 
cipal components, oil and iodine. Most of the iodine becomes excreted in the 
course of the first six to eight days, chiefly through the kidnej'S. Occasionally, 
when considerable quantities of lipiodol are injected directly into the vascular 
system, thej^ may give rise to severe complications, or even be fatal, unless the 
now well-known precautions are duly observed. 

J. P. Geeenhill 

Laffont, A., and Bourgarel, E.: Sterility and the pH of the Masculine and Femi- 
nine Secretions, Bull. Soc. d’obst. et de gynec. 27: 221, 1938. 

The authors investigated the pH of the semen, vaginal secretions and cervical 
secretions of sterile couples. All of the examinations were made during the 
intermenstrual interval. Among the 12 cases reported, there was one case in 
which the semen had a pH of 8.2. All the others were less than this. The pH 
of the vaginal secretion was fairly constant and ranged around 4.5. On the con- 
trary the pH of the cervical secretion varied considerably and this variability 
fluctuated according to the pathologic condition which was present. The authors 
believed that to overcome sterility it is necessarj’^ to overcome the excess alkalinity 
of the cervical secretions and not its acidity as is commonly believed. 

J. P. Geeenhill 

Williams: The Relation of Sperm Motility to Fertilizing Ability, Urol. & Cutan. 

Rev. 43: 587, 1939. 

Motilitj' is not prima facie evidence of fecunditjL Alotilitj' is a function of the 
appendage, and does not indicate with anj'- degree of certainty the condition of 
the sperm head, and its ability to unite with the ovum. It is an e.ssential function 
of the healthy sperm if it is to migrate in the female genital tract and cause im- 
pregnation, but it is likewise an inherent characteristic of most spermatozoa that 
are not fit for impregnation purpose.s. 

Spermatozoa are very sensitive to changes in hydrogen ion concentration, 
motility being impaired by slight changes in either direction. Ordinarily the 
hydrogen ion concentration of semen is about 8.1 to 8.4. The vagina has a pH of 
about 3.6 to 4.5, which would be incompatible for spermatozoa were it not for the 
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to overcome the local abnormalities; but in severe cases, surgery must be employed. 
Among the surgical procedures used to overcome tubal obstruction, the author 
mentions (1) salpingolysis, liberation of the adherent tube, (2) salpingostomy, the 
formation of an artificial opening in the tube, (3) partial salpingectomy, (4) sub- 
total salpingectomj' with tuboovarian fixation, and (5) tubal implantation where 
the proximal part of the tube is removed and the rest of the tube implanted into 
the uterine cavity. He recommends an operation called total linear salpingostomy 
whereby the tube is cut open for its entire length from the fimbriated to the 
cornual end. He reports one patient operated upon by this method with a subse- 
quent pregnancy. 

The advantages of this operation are the saving of the entire tube and the 
maintenance of its normal blood supply and innervation. The operation is also 
excellent treatment for salpingitis, especiall 3 ' of tuberculous salpingitis. 

J. P. Greenhill 

Villard: Salpingostomies in the Treatment of Sterility, Bull. Soc. d’obst. et de 

gynec. 27: 2S5, 1938. 

Among the cases of salpingostomy performed b.y him, two patients had mis- 
carriages but one had three pregnancie.s. In all, five living children were de- 
livered. The author points out that the cases in which pregnancj' occurred after 
salpingostomj'’ were those in which the ctiologj’' of tubal closure was a puerperal 
infection. He did not encounter a .single successful result in the gonorrheal cases. 

J. P. Greenidll 

Rohecchi, E.: Radiology in Female Sterility, Ginecologia 6: 1, 1940. 

The author discusses the diagnostic pneumoperitoneum and its combination 
techniques, colpographj' and hj’sterosalpingography. His findings in 500 cases of 
female sterility having salpingographic studies are presented. Nearl.y one-third in 
this series were revealed to have normal t\ibal patencj’; 40.7 per cent evidenced 
bilateral tubal occlusion; S per cent unilateral tubal nonpatencj'; and 4.4 per 
cent were found to have a functional tubal occlusion. 

The author lists nine complications that maj' occur incidental to hj^stero- 
salpingography. There are the various reactions of the Fallopian tubes to the 
introduced pressure used during the technique, peritoneal reaction to the iodized 
oil, penetration of the iodized oil into the blood vessels and Ij'mphatics about 
the tubes and uterus, actual perforation of the uterine wall, late pain, endometri- 
osis, ovarian damage from the roentgen raj'^s, iodism, and last the interruption of 
an early pregnanc 3 ^ 

In the latter part of the article the writer discusses radiology as therapj^ in the 
treatment of female sterility. The author notes that pregnancj^ followed hj^stero- 
salpingography 31 times, and of these 2 were ectopic pregnancies. In conclusion, 
Eobecchi discusses roentgenotherapj^ of the ovaries, hypophy.sis, thj^mus, and 
thjToid glands. 

Clair E. Polsome 

Glober, L. J.: The Treatment of Sterility, South. M. J. 31: 981, 1938. 

There is involuntary sterility in at least 15 per cent of marriages. A complete 
history of the couple and a thorough physical examination of the wife are es- 
sential preliminaries in a solution of the problem. The investigation is facilitated 
by a consideration of four factors: 

(a) Male Factor: Includes a careful history, and a detailed examination of 
semen obtained after a period of continence of approximate^ a week’s duration. 
Moench and Hotchkiss’ standards for male fertility have minimal requirements of 
normal viscosity, a volume of at least 1 c.c., with a sperm count of at least 60,000,00 
per C.C., with less than 18 to 20 per cent of abnormal sperm. 
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one or more of the above were the only demonstrable abnormalities 100,000 to 
150,000 international units of estradiol benzoate were given intramuscularly 
forty-eight hours previous to postcoital examination. He reports a definite in- 
crease in the amount of secretion available for examination, with a very marked 
increase in the number of actively motile sperm which could be recovered. He 
suggests this effect as a mechanism by which estrogenic stimulation maj^ prove 
effective in some cases of sterility. 

Carl P. Huber. 

Moench, G, L.: The Relation of Certain Seminal Findings to Fertility, With 

Special Reference to Sperm Concentration and the Significance of Testicular 

Epithelial Cells in Semen, Am. J. Surg. 47: 586, 1940. 

The number of sperms produced ordinarily is far in excess of that needed to 
fertilize the ovum. A^eiy long, tapering and narrow sperm heads are of especially 
sinister import and their shortening is often the first sign of improvement. By 
evaluating the clinical data, the sperm morphology and the presence and number 
of the protoplasmic drops and seminiferous epithelial cells, it is frequently possible 
to distinguish between sexual fatigue, testicular hjqroplasia, and acute and chronic 
testicular tubule degeneration. 

J. Thornwell Witherspoon 

Eastman, Guttmacher and Stewart: Experimental Observations on “Sperm Im- 
munity’’ in the Rat, J. Contraception 4: 147, 1939. 

The “sperm immunity” theory is based on the idea tliat parenterally injected 
semen produces specific antibodies (spermatoxins) which are lethal to spermatozoa 
introduced into the female genital tract. Such immune bodies, chiefly precipitins, 
actually develop in the blood sera of rats, as established by reliable investigators. 
However, in regard to the second implication of this hypothesis, namely, tempo- 
rary sterility, seemingly convincing evidence has been advanced both in favor and 
against this resulting effect. 

Thorough reinvestigation of this latter problem by the authors leads them to 
the conclusion that in white rats a slowlj’- progressive decrease in fertilitj’ begins 
at the age of 12% months, probably accounting for the seeming success with 
sperm injections in some experiments. 

When one compares, age by age, the fertility of injected animals with the 
controls, it appears that parenteral injection of live sperm reduces slightly the 
fertility of the recipients, but the reduction is neither of significant degree nor 
of practical importance. 

Hugo Ehrenfest 

Dickinson, Robert h.: An Ensemble for Ovulation, J. Contraception 3: 219, 

1938. 

Dickinson from an analj^sis of a huge amount of material concludes fhat there 
is a “safe” period during the week preceding menstruation which, without pro- 
tection, is as safe from conception as is intercourse guarded by any method ex- 
cept two. These are the condom, consistentlj- tested before use, and the skillfully 
fitted pessary-with-jelljq unfailingly- used. 

It is the week following the period and during the period itself, in which hi.s 
maze of assembled notes casts grave doubt, if not actual denial, of safety or 
sterility. 

J. P. Greenhilu 

Cbalier, A.: Total Linear Salpingostomy for the Treatment of Tubal Sterility, 

Bull. Soc. d’obst. et de gynec. 27: 242, 1938. 

In the opinion of Chalier tubal disturbances account for about one-half of the 
cases of sterility in women. In mild cases, conservative measures may be used 
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American Board of Obstetrics and Gynecology 

The written examination and review of case histories (Part I) for Group B candi- 
dates will be held in the various cities of the United States and Canada on Saturdaj', 
January 4, 1941, at 2:00 P.Ji. Formal notice of the place of examination will be 
sent each candidate several weeks in advance of the examination date. No candidate 
will be admitted to examination whose examination fee has not been paid at the 
Secretary’s Office. Candidates who successfully complete the Part I examination 
proceed automatically to the Part II examination to be held in June, 1941. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Cleveland, 
Ohio, from Maj' 28 to June 1, 1941, immediately prior to the opening of the annual 
meeting of the American Medical Association. 

Application for admission to Group A (Part II) examinations must be on file 
in the Secretaiy’s Office not later than March 15, 1941. 

After January 1, 1942, there will be only one classification of candidates, and all 
will be required to take the Part I and Part II examinations. 

The Board wishes to announce a modification of the case record ruling (effective 
January 1, 1942) as it appears in the September, 1940, issue of the Board booklet. 
This ruling should read: “It is preferable that the number of cases submitted 
should not be more than half (25) of the total number of fifty (50) cases required.” 

For further information and application blanlcs, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (G), Pennsylvania. 
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BACILLARY AND RICKETTSIAL INFECTIONS. By William H. Holmes, 
Professor of Medicine, Northwestern University Medical School, etc., Chicago. The 
Macmillan Company, New York, 1940. 

SEX IN DEVELOPMENT. Edited by Carney Landis, Associate Professor of 
Psychology, Columbia University; Principal Research Psychologist, Psychiatric In- 
stitute and Hospital. 329 pages. Paul B. Hoeber, Inc., New York, 1940. 

CIRUGIA DE LA CONSTIPACION. Par el Dr. Conrado Zuckermann, professor 
de patologia quirurgica de la faculdad de medicina de Mexico. Con 32 grabados. 
Mexico, 1939. 

THE ANATOMY OP THE' FEMALE PELVIS. By P. A. Maguire, Honorary 
Lecturer in Anatomy; Honorary Gynaecological Surgeon, Royal Prince Alfred Hos- 
pital, and Prince Henry Hospital in Sidney. Third edition, 162 pages, illustrated. 
Angus and Robertson, Sydney, Australia, 1940. 

EXPECTANT MOTHERHOOD. By Nicholson J. Eastman, Professor of Ob- 
stetrics, Johns Hopkins University, and Obstetrician-in-chief, Johns Hopkins Hos- 
pital. 176 pages, illustrated. Little, Broun and Company, Boston, 1940. 

PHYSIOLOGY OP THE FETUS. By William Frederick Windle, Professor of 
Microscopic Anatomy, Northwestern University Medical School. 249 pages, illus- 
trated. W. B. Saunders Company, Philadelphia, 1940. 

RECENT ADVANCES IN SEX AND REPRODUCTIVE PHYSIOLOGY. By 
J. M. Robson, Lecturer in Pharmacology University of Edinburgh. With introduc- 
tion by Professor P. A. E. Crew, Director of the Institute of Animal Genetics, Edin- 
burgh. Second edition, 539 pages with 62 illustrations. Blakiston Company, Phila- 
delphia, 1940. 

ABDOMINAL OPERATIONS. By Rodney Maingot, Senior Surgeon to the 
South-End General Hospital, London, etc. In two volumes, 13S5 pages with 298 
illustrations. D. Appleton-Century Company, New York, 1940. 
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It is recorded in the notebook of one of his students whieli I have in 
my possession that Young stated: 

"They began pretty early for to see the advantages of liaving this brancli taught 
here, about 1725 and in 172G Mr. Joseph Gibson was appointed to bo the city pro- 
fessor and the Town Council enacted : That no woman should be allowed to practice 
midwifery in or about Edinburgh unless she had undergone an examination by 
some of the College Pliysicians and some of the Surgeons with the Professor of 
Midwifery and Mr. Gibson did intend to give lectures upon midwifery as he pub- 
lished a syllabus containing 22 lectures, but he never taught it as he died soon after, 
and as the midwives had not an opportunity of being instructed in this branch 
it was impossible for them to undergo any such examination, so that I have the 
pleasure of being the first who introduced the teaching of midwifery into this city, 
and though I met with many difficulties in getting the women to submit to be 
delivered by men, I have now got those difficulties pretty well over and we have 
now all the advantages in teaching it here that they have in any other places." 

It will be of considerable interest to view the origin of the professor- 
ship of midwifery at Edinburgh. Some confusion has apparently arisen 
relative to this professorship because of difficulty in understanding the 
exact relationship between the authorities of the city of Edinburgh and 
the University of Edinburgh itself. Grant, in his story of the Univer- 
sity of Edinburgh published in 1884, gives information relative to the 
establishment of a professorship of midwifery. This occurred on the 
ninth of February, 1726, when the Town Council added four new pro- 
fessors to the staff of the college and appointed a. professor of midwifery. 
There was a distinction between this professorship and the other four 
in that the professor of midwifery was not professor at the college but 
was a City Professor. This was probably due to the fact that the college 
was for male students of medicine, and obstetrics was almost exclusively 
in the hands of the midwives. It was, therefore, not deemed necessary 
to teach medical students the art and science of obstetrics. 

It appears that Mr. Joseph Gibson, somewhat ahead of his time, had 
practiced obstetrics in the town of Leith. Upon the insistence of mem- 
bers of the Colleges of Physicians and of Surgeons and largely upon his 
own initiative he was created by the Town Council the "Professor of 
Midwiferj^ in this city and privileges to profess and teach the said art 
in as large an extent as it is taught in any city or place where this pro- 
fession is already instituted." It appears, at least from a statement 
of Thomas Young in his notes, that Gibson did plan to teach obstetrics 
and prepared a syllabus for this purpose, but he never actually taught 
midwifery. Gibson died in 1739, and he was succeeded by Mr. Eobert 
Smith who "received the title of Professor of IMidwifeiy in this city’s 
college with the same privileges and immunities which the other pro- 
fessors in said college do enjoy or that are luiown to appertain to a 
professor of midwifery in any other Avell regulated city or place.’’ 

Apparently neither Gibson nor Smith taught medical students in this 
branch. Gibson may have taught the midwives, but accordmg to Young s 
statement he did no teaching because of his death before the plan ^tys 
put into operation. It is of interest to note that the Council at Edin- 
burgh seemed to be thoroughly unaware that they were creating a prece- 
dent. The first professorship on the continent was at Strasbourg and 
was founded in 1728. Obstetrics was taught in other places both in 
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Original Communications 


PRESIDENTIAL ADDRESS«= 

American Gynecological Society 

Fred L. Adair, M.D., Chicago, III. 

T he theme of my address is perhaps nmisiial. Man the Unknown, 
might be a suitable title but it savors of plagiarism so I will call 
it, A Man, Little Knovm. Him to whom I refer must have had con- 
siderable influence upon modern obstetric education and practice. He 
was a product of the Edinburgh University or of the educational at- 
mosphere of the Edinburgh of the eighteenth centurjL He left no pub- 
lished books, though some notebooks, apparently those of students, writ- 
ten in longhand are extant — how many there are I do not know, but I 
have seen three. The name of him to whom I refer is Dr. Thomas 
Young, first lecturer and full Professor of Midwifery at the University 
of Edinburgh. 

Turner in his histoiy of the University of Edinburgh states that 

“It is a noteworthy fact that in the year 1726, when John Rutherford and Andrew 
St. Clair began assiduously to teach medicine, the Town Council made, in. the per- 
son of Joseph Gibson, the first appointment of a Professor of Midwifery in Britain. 
He was succeeded by Robert Smith in 1739, Thomas Young in 1756, Alexander 
Hamilton in 1780, James Hamilton in 1800, and Sir James Young Simpson in 1840. 
It is remarkable that the class of Midwifery did not become compulsory for students 
until 1833, after great exertion and legal action by James Hamilton, the Professor. 

“The Maternity Hospital of the present day had its origin in the attic storey 
of the old Royal Infirmary which, under Professor Thomas Young, early in the 
eighteenth century, had been devoted by the Managers of this Institution to the 
treatment of lying-in women. Here practical instruction in obstetrics was given 
by Young and by Alexander Hamilton who, towards the close of that century, took 
over Park House, on the site of the present University Union, as a private hospital 
for this purpose.” 

* Presented at the Sixty-fifth Annual Meeting of the American Gynecological So- 
ciety, Seigniory Club, Que., June 17 to 19, 1940. 

Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ' Original Communications. ’ ’ 
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name appears in the records of the Royal College of Pliysicians of Edin- 
burgh as having received his Diploma Nov. 3, 1761, at Edinburgh, which 
was followed by a license to practice Dee. 8, 1761, and of his admission 
to Fellowship on Nov. 2, 1762. 

He published in Rotterdam a thesis under the date of 1769, in Latin, 
the abbreviated title of which is “De Lacte,” in which he is cited as a 
Briton graduated in Edinburgh Nov. 30, 1761. 

Professor Simpson, in his historical article states that, “lie had in his 
possession three manuscript notes of Young’s lectures which were some- 
times in one and sometimes in two or three volumes.” He states that 
“they bear evidence to his wide acquaintance with the literature of his 
subject, and his excellent power of observation and exposition.” 

Professor Hamilton, adjunct and successor of Professor Young, wrote 
the following statement of him : 

“This, amongf many other happy con.sequcnecs, has been the effect of the public 
instruction of miclwives, a measure introduced into Sclotland by the late Dr. Youmi. 
Before this time anj' woman of intrepidity and address who chose to practice mid- 
wifery found emplo^Tnent; and for a while it required all his industry and pro- 
fessional talents to show the folly of trusting the delivery of women to such persons. 
Even they who pretended to the sacred name of philosophers joined in the prejudice. 
Dame Nature, they said, is the proper midwife, and nobody can be better qualified 
to attend to her dictates than Dame Ignorance. Dr. Young might with great facility, 
by publishing a few of the horrible blunders committed by the mid wives re.sident in 
Edinburgh when he began practice, recorded in his note book (which is still in 
existence), have offered many most powerful arguments against such opinions, but 
he preferred the more philanthropic and dignified method of showing by its effects 
the utility of his plan. Such has been the public conviction on this subject that in 
the present day there is scarcely a parish of Scotland the midwife of which has not 
been regularly taught. If the difficulty of instructing women to act as midwives, and 
Dr. Young’s disinterestedness in that task were universally known, a just tribute 
might be paid to his memory.” 

The following are some of the official records which evidence Young’s 
pioneer work in the teaching of midwifery. He apparently established 
free home delivery service as he made public announcement of the fact 
that patients would be delivered in their own house free of expense. 
It is also a matter of record in the history of the Royal Infirmary that 
“in 1756 a ward in the attic story of the hospital, by the pennission of 
the managers, but at Dr. Young’s expense, was fitted up for four lying- 
in women, or as many more as Dr. Young could accommodate, each ex- 
ceeding the number four paying sixpence per day to the house.” 

Dr. Young alone taught his classes for 24 years, and in 1780 he and 
Dr. Alexander Hamilton were made conjunct professors of midwifery. 
This arrangement enabled Dr. Young and Dr. Hamilton to give courses 
of instruction alternately, three in number, each year to male and female 
pupils. On the death of Dr. Young, Dr. Hamilton continued as the 
sole professor of midwifery, in 1783. 

Largely through the efforts of Professor Hamilton and the activities 
of the Earl of Levan and Melville, the Edinburgh Lying-in Hospital was 
established in 1791. Certain rules of the Royal College of Physicians 
at Edinburgh promulgated at this time are of interest in this connection 
and shoAv the attitude toward midwiferj^ and the shifting opinions which 
occurred in the space of a generation. 



ADAIR : PRESIDENTIAL ADDRESS 


927 


England and on the continent. Literature emanated from men inter- 
ested in midwifery in various cities and countries, but little,- if any, had 
come from Edinburgh at this early date. It is difficult in this day and 
age to comprehend the many obstacles which were throvm in the way 
of so-called men midwives. There was a very great prejudice against 
men even being present at the time of birth. It, therefore, took a great 
deal of courage and foresight for the Colleges of Physicians and of 
Surgeons, for the Town Council, and for ]\Ir. Thomas Gibson to advo- 
cate the practice of midwifery by men and to create a professor in the 
city of Edinburgh who would be responsible not only for the training 
of the midwives, who were at that time receiving no education in mid- 
wifery in that area, but also to envisage the future training of medical 
students as men midwives. The profession was considered unbecoming 
for gentlemen and improper or immodest for the women being delivered. 

Professor A. R. Simpson has written an extensive article relative to 
the history of the chair of midwifery at Edinburgh. This lecture was 
published in 1882. 

He says, “It would have been interesting to have known more than w'e do of 
Mr. Joseph Gibson, who was probably the prime leader in the whole transaction, 
and who was certainly the first Professor of Midwifery in the United Kingdom, if 
he was not indeed the first, to fill an obstetric chair in any University. ’ ’ There is a 
paucity of information relative to tliis man who is described as “surgeon at Leith, 
member of the Society of Chirurgeon-Apothecaries in Edinburgh, and city professor 
of midwifery.” 

As City Professor Mr. Gibson, having the right to teach, still was not 
a member of the medical faculty of the University and had no place 
in the Senatus Academicus. Very little is known of Gibson and his 
activities. He died in 1739 after serving as City Professor for 13 years. 

Mr. Robert Smith succeeded Mr. Gibson and we have the following 
notes from Dalzel’s Histoiy of Edinburgh University which he has 
quoted from the proceedings of the Town Council : 

“On February 9, 172C, Mr. Joseph Gibson, upon petition, appointed City Pro- 
fessor of Midwifery, but without fee or salary . ' ’ Also tlie entry of Dec. 14, 1739 : 
“Mr. Robert Smith, surgeon, elected Professor of Midwifery in the College, on the 
death of Joseph Gibson, Professor thereof in the city, but without a salary.” 
(Smith’s commission was ampler than that of his predecessor; it constituted him a 
member of the Senate. He held this Professorship 17 years.) 

What he did and what he wrote is a mystery. He was a member of 
the Senatus and yet was never admitted as a member of the medical 
faculty. There is no available record of any of his activities or publica- 
tions. On Feb. 18, 1756, the following note appears in the proceedings 
of the Town Council: “Mr. Robert Smith’s demission of the Professor- 
ship of Midwifery in the college of Edinburgh. Thomas Young, sur- 
geon, chosen in his place. No salary.” (Young opened a class for 
students in this branch of medical practice, not confining his attention 
to the education of females.) 

Dr. Thomas Young apparently had been teaching midwifeiy in Edin- 
burgh since 1750 and was evidently a very energetic individual, but no 
record of his activities, of his birth, education, etc., is available. His 
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He clearly states that Smellie was the first who made anj’- considerahle 
improvement in teaching midwifery. 

It is curious that while Gibson is mentioned, tlie name of Smith does' 
not appear in the manuscript which I possess. It is interesting to note 
that Young records an interesting item tliat “Chapman was the first 
to discover the secret of forceps and reported six cases which he delivered 
with them.” He makes this comment relative to Mr. Chapman: 
“Whereas before that time they (forceps) were only known to the 
Chamberlains so that the material contained in these hooks (Chapman’s) 
is the discovery of the forceps. He likewise pretended to a secret pellet 
(for it was the fashion of the time that eveiy practitioner be possessed 
of some nostx’um either of the pellet or of some quickening pill or powder 
which assisted the labour more quickly) hut his secret pellet died with 
him. ’ ’ 

Young devoted considerable discussion to the theories or s.ystem of 
generation. He makes tlie following comment: “But it is evident that 
we are still much in the dark in regard to this matter. After all the 
theories that have been started we can’t see why there is not a regular 
communication between the ovaria and the fallopian tube. It seems, 
however to take place at some time. Nor is it easy to explain how the 
male liquor enters the uterus and so in short every system that has been 
offered upon this subject is liable to the greatest objection, and we will 
not be able to understand it thoroughly.” 

He discusses ectopic pregnancies and states that they seldom come 
to any degree of perfection, seldom larger tlian three or four months and 
that they are more common in the ovary than in the tube. 

He devotes considerable discussion to the toxemias of pregnancy, 
recognizing those cases associated Avith marked edema or dropsy and also 
the cases associated Avith fits or coiwulsions. These latter he divides 
into tAvo main groups, those Avomen Avho gaA’^e a history of having had 
fits, probalfiy epileptic seizures, and those AAotliout such an antecedent 
history. The latter he regards as mucli more serious. 

A fcAv of his comments relatiA'^e to these cases may be of interest. 
With reference to the fits he says: 

‘ ‘ These will happen to women with child that never had the disease before ; and 
they happen more frequently in a woman’s first child than afterwards perhaps owing 
to this that the irritation is greater from the nerves being more sensible than they 
are ever afterwards. If the woman has been subject to these fits before there is 
less danger to be apprehended fi-om them. These are also more or less dangerous 
in proportion to the frequency and when they are very frequent the Avoman frequently 
dies. ’ ’ 

He reports a case upon Avhich an autopsy Avas performed and no cause 
of death could be determined. The etiologj" is explained in the folloAving 
paragraph : 

“The fits maj’ be OAving to a great manj' diiferent causes. The common cause is 
from the uterus pressing upon the iliac arteries. AVhen this pressure is very strong 
it affects the aorta and by preventing the same quantity of blood from going to the 
under parts it occasions an overdistention of the A’essels of the brain, and the wonian 
being at this time in a plethoric state the circulation is rendered mqre languid which 
may faA’our the production of these fits.” 
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May 1765. — An act was passed declaring that for the future no person 
should be admitted to be one of the Fellows, ‘whose common business it is either 
to practise Surgery in general, or Midwifery, Lithotomy, Inoculation, or any other 
branch of it in particular; and further, that if any member of the College shall, 
after his being received a Fellow, practise any of these lower acts in the manner 
above mentioned, and shall thereof be lawfully convicted, he shall be degraded from 
the honour conferred upon him when he was admitted a Fellow, and his name shall 
be struck out of the Roll.’ 

“7th February 1769. — After full consideration by a Committee, and repeated 
discussion in the College, an Act was passed providing that no Fellow or Licentiate 
of the College should exercise the business or profession of Midwifery, Lithotomy, or 
any of the other manual operations of Surgerj'; and providing that, if lawfully 
convicted, he should be fined 40 pounds Scots for the first offence, and for the 
second, if convicted, he should forfeit his right of Fellowship, if a Fellow of the 
College, or his right of Licence, if a Licentiate, and all right and title whatever to 
practise physic within the city of Edinburgh and liberties thereof. 

“7th November 1769. — The Act of 7th February was rescinded. 

“6th August 1772. — The Act of 17th May 1765 was amended on the Report of 
a Committee to whom it had been remitted for consideration.” 


I have had little opportunity to perase the manuscript notes of 
Young’s lectures Avhieh arc in the Library of the Surgeon General at 
Washington. Hoivever, one of them is an exceptionally beautiful ex- 
ample of manuscript notes. The title page bears the name of John 
Whyte and is dated the 14th of November 1771. This John Wliyte 
subsequently became Whyte-Melville through marriage and is undoubt- 
edly the Earl referred to as being influential in establishing the Edin- 
burgh Lying-in Hospital. This manuscript is beautifully executed. The 
title page bears a quotation. Genesis, Chapter 3, Verse 16, “In sorrow 
shalt thou bring forth children.” The first paragraph on page one is 
similar to the initial statement in the manuscript copy Avhich I possess. 
I quote from the manuscript copy of John Whyte: “The AAmrd mid- 
Avifery is taken in tAvo different senses, the one is limited and confined 
and the other more extensive. The first takes in only the delivering of 
pregnant Avomen, the second not only includes the operation but also all 
the diseases incident to unimpregnated women as Avell as those in preg- 
nancy and after delivery.” 

The other notebook in the Surgeon General’s Library is undated, but 
is beautifully Avritten and prepared. The first page reads as follows : 

“As Mid^vifery is a modern operation, consequently its history is shorter than 
that of the other Branches of Physic. I shall now go on to mention some of the 
measures that have retarded that Branch and then the several steps that have 
been taken to cultivate it. Long and sad experience have taught us in the clearest 
manner that this is one of the most useful, if not the usefullest operation in Surgery. 
For by it you often save two lives as in praeternatural cases and violent floodings 
when danger to one or both is very often unavoidable. Whereas by the help of a 
skillful operator we will often be able to save both from their impending danger. 
It lay a long time uncultivated from its being entirely in the hands of women 
and these the most illiterate, having no education and no skill of the anatomy of 
the parts. In fine all the learning they had was from Experience: hence we need 
not wonder at the blundering on from century to century. The Athenians were so 
sensible of this that they made a law against any woman practising Midwifery. 
In consequence of which a woman dressed herself in men ’s clothes, went away and 
was educated, came home again and practised midwifery and got into all the women 's 
secrets. However she was detected and forbid to practise any more,” 
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more important that you do not carry the incision too liigh or too low as the bowels 
are in danger of coming out, therefore the best place to begin is just a little above 
the navel and it is of advantage never to go too high. Some pincli up the shin in 
order to make the incision, lest thej' should open any considerable branch in an artery 
in which case the blood is in danger of getting into the cavitj' of the abdomen. 
However, it is very easy matter to take them up. You cut cautiously till you once 
get admittance for your finger which you arc then to use for a director for your 
scalpel. Having got into the cavity of the abdomen you know the uterus from 
the other parts from its firmness and its being of a different color, then as before 
you first make a small incision for your finger and using it as a directory for fear 
of injuring the child you proceed to lay open the uterus, but were you to go on 
gradually cutting here as in the other parts the large uterine vessels would not be 
allowed to contract but would continue to pour out their blood. You therefore cut 
the rest quickly and get out the child as soon as possible whereby the incision is 
diminished the one half and the size of the vessels arc proportionately lessened. 
If the child’s head is much locked in the pelvis you will find a difficulty in getting 
it out. In this case you cause some one to introduce a hand into the vagina and 
push up the head while you pull the body. Also in consequence of this sudden con- 
traction of the uterus the placenta is readily disengaged and you get it away with 
gi’eat ease. You next clear away all the extravasated blood that is upon the 
intestines, etc., and j’ou bring the lips of the wounded uterus as close together as 
you can after waiting a little until the blood is pretty much stopped. You next 
bring the external parts of the wound together by the quill suture. You need not 
make the ligature so close below as the bowels are chiefly in danger of coming out 
at the upper side, and a small opening at the lower part of tlie wound serves for 
the passage of any moisture that may be generated. It is not necessary to take up 
the peritoneum and you tie the ligatures with a loop in case you find it neeessaiy 
to untie again. The most disagreeable and hardest to be remedied accident that 
attends this operation is the forcing out of the intestines, as the handling them 
in order to reduce them often excites coughing, vomiting, etc., with protrusion anew.” 

He had performed the operation twice at the time of the tnilcnown 
date of my manuscript copy, witli the loss of two motliers and one baby. 

He understood the mechanics of labor well and gives a clear descrip- 
tion of the indications for operative and delivery technique. He dis- 
cusses the management of the third stage and gives the following lucid 
instructions : 

“The uterus is so formed that the moment it is freed of its contents it only 
contracts by degp’ees so that everything which is in it comes to be expelled but to 
forward this extraction you twist the umbilical cord around jonr hand and pull 
from side to side making the woman press down a little, and when it comes to the 
external os you move it in a circular direction. The proper time to begin is when 
the woman has afterpains which are proof that the uterus is beginning to contract. 
You are not, however, to expect that you will always succeed immediately. It may 
be ten to fifteen minutes and even an hour sometimes before you get it away, but 
you vill generally succeed at last and with perfect ease to the woman.” 

He appears to have been greatly interested in the phenomenon of respiration 
and discusses the necessity of breathing air for both oviparous and viviparous ani- 
mals. He quotes Harvey’s opinion to the effect that the fetus may live some hours 
wrapped in its membranes without breathing. He quotes an experiment by Buffon 
“who confined a pregnant bitch so that she was under the necessity of dropping her 
young into a quantity of warm water which he placed to receive them ; the animals 
.remained several hours in this fluid and were quite lively and well.” 

He describes methods of resuscitation and emphasizes the necessity of removing 
anything from the face or mouth which might interfere with respiration and sug- 
gests the use of a female ch.theter to force air into the lungs and stimulate respira- 
tion. 
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He says: “There occurs also an irritable system peculiar to pregnant \vomen. ” 
The outlook for the women who have these fits .during labor is better than those who 
have them during pregnancy. He makes an interesting observation that the outlook 
is better for those who have had the fits before and also for the women who come 
out of them and recover their senses more quickly. He recognizes that the usual 
remedies for fits are of little or no service to pregnant women. He advocates 
venesection and prompt delivery as the best means of treatment. 

It is curious that he gives the period of gestation as 270 to 275 days or 39 weeks. 
He also discusses premature births and makes a very interesting comment to the 
effect that “the child is often bom in the seventh month and children were more 
commonly supposed to live then than when they W'ere born in the eighth month be- 
cause they thought the child made an effort to be delivered at the seventh month 
and if it did not come away then it required 40 daj's to recover strength, therefore 
if it happened' to be delivered in the eighth month and being still fatigued it died, 
but this notion is not just, for the older the fetus the greater is the probability of 
its living.” 

Relative to the labor itself he saj’s: “You need make no change in your dress 
for natural labour. Formerly as soon as a man midwife entered the room he put 
off his waist and put on his nightcap, put off his coat and put on a nightgown and 
put up his sleeves to his shoulder's, but all this must cause a great terror to the 
woman, and in natural labour it is not necessary to make any change upon your 
dress. It is easy to slip up the sleeves of j'our coat and to take out the button of 
your shirt and put it up a little to keep it clean, and as you are generally situated 
behind the curtain you may do it unobserved, and those who wear a ring should take 
it off as it would injure tlie woman when the hand is introduced into the vagina.” 

He divides births into natural birth, laborious birth, and praeternatural births. 
He taught that “many things have been recommended in order to further the births 
but in many cases patience will do much more than any medicine. These at times 
have been thought successful because the delivering of a woman is a natural opera- 
tion, so if your medicine is well timed it seems to do good and at other times it is 
rather too late and the woman is delivered before it arrives. ’ ’ 

He thought forceps could be used for delivering women with the following posi- 
tions of the head: “when the hind head is toward the os pubis, toward the os 
sacrum, when the face is toward one os ischium and the occiput toward the other.” 

He advocated the reduction of the following positions before the application of 
forceps: “when the chin is toward the os pubis, w'hen it is toward one side of 
the pelvis, and when it is toward the os sacrum.” 

His indications for cesarean section are as follows: “It is performed when the 
mother is dead to save the child and also when the mother is alive in order to save 
both her and child, when from the extreme narrowness of the pelvis it is impossible 
to extract the child the other way. No one ever disputed the propriety of the opera- 
tion in the former case; nay, in some cases it was considered as a capital crime to 
prevent the opening of the woman when dead in order to procure the child. In 
the latter it has not been so universally submitted to, and it is evidently as necessary 
here as in the other as without it a mother and child must both infallibly perish. 
While by means of it there is a possibility at least of saving the mother and a cer- 
tainty almost of preserving the child.” 

He gives the following description of the operation : 

“Before the operation it is proper to give the patient a quick dose of physic or 
an injection in order to empty the bowels. This done you either place her on a 
table or bed in such a manner that she may be half lying and half sitting as when 
one is cut for the bubonocele. The operation is generally performed upon the left 
side in order to shun the liver, but it is not material whether you do it on the right 
side or left side as the uterus rises above the liver and sometimes the uterus in- 
clines more to one side than to the other, in which case the side to which it is most 
inclined should be preferred. You make a mark on the skin as far as you intend 
cutting, the length requisite is about 8 inches and the incision is generally made half 
way between the navel and spine of the ilium, but it is not very material, and it is 
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that 3'ou may use more freedom. After the delivery you should make yourselves 
tolerably decent before you go out of the room in order to give some time to the 
nurse to shift the patient; and when you have allowed time for this you may return 
to give your prescriptions. A .degree of secrecj' is very necessary. Therefore you 
should beware of relating the oddities of one patient to another, for if you do she 
will naturally think that you will do the same to another with' regard to her. If 
your patient has a peculiar distemper and you can relate to her perhaps a similar 
ease, it may be of service, but you must never act wantonly in these cases; and you 
must be still more cautious in revealing to any of her own sex what you learn; and 
therefore in every case you must act and speak with the utmost decency and decorum, 
and never betray the confidence reposed in you by harbouring any bad or indecent 
design. They are little acquainted with the greater and better part of the sex who 
expect that women will forgive such faults. Errors in judgement they may forgive, 
but such behavior the}’ never will, wliereas if you behave in a becoming manner there 
is no fear but success will attend you, which that it may is the sincere desire, of 
your most humble servant — Thomas Young.” 

In concluding this necessarily brief record of Professor Young it 
should not escape our notice that men who subsequently became very 
influential in our own country received their education and were granted 
their degrees during the years wlien Professor Young was Professor of 
Midwifery in the University of Edinburgh. He was one of a galaxy of 
brilliant men associated with the university of that period. His fame 
is less than theirs, but nevertheless he must be credited with founding 
modern concepts and methods of teaching midwifery. It is important to 
emphasize that Edinburgh through its Town Council and university un- 
wittingly and without ostentation created the first professorship and 
university department of midwifery (1726-1756), which is recorded 
in the world literature. 

These concepts and methods were brought back to our country by such 
men as William Shippen of Philadelphia, Samuel Bard and John 
Tennent of New York. It is impossible to calculate the influence of a 
man who has left so little written record of himself or his works, and we 
can only surmise that he must have had a very potent influence in the 
community and in the world at large. I have already mentioned the 
manuscript in the Surgeon General’s office bearing the signature of John 
Whyte who later became Whyte-Melville and undoubtedly became in- 
terested through his contact with Young in establishing the Lying-in 
Hospital at Edinburgh. 

William Drennan, a famous Irish patriot and writer, studied medicine 
in Edinburgh and graduated in 1778. This Irish patriot, ^vriter, and 
poet subsequently practiced medicine in Ireland. In some records writ- 
ten while he was a student in Edinburgh he refers to the first course in 
midwiferj’- by T. Young and says that “after dinner I have seldom more 
than 1 hours attendance at the college and that is on midwifery.” He 
entered the University in 1773 and sat for his examination in 1778. 

It was through an accident a number of years ago that I acquired 
this manuscript copy of Young’s lectures in Edinburgh. It is undated, 
but probably was written in the latter part of 1771 or during 1772. It 
could not have been prior to 1770 or 1771 as he gives references to these 
dates in the manuscript. 

It has been with a great deal of pleasure that I have endeavored to 
unearth and clarify some of the facts with reference to his life and his 
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He evidently carried on some experiments of Ms o-svn and calls attention to the 
effect of closure of pores in the eggshell on the accumulation of air within the egg 
and the effect upon the development of the chick. 

He advocates milk as the proper food of all viviparous animals and contends that 
no milk is so well adepted for children as mothers' milk. He argues against the use 
of purgatives for newborn infants in spite of the fact that he recognizes 
a general prejudice in their favor. 

He has a paragraph or two relative to puerperal fever, and he did thoroughly 
cleanse the ward and take measures to remove the “pestilence” as he termed it 
and subsequently had only one case which died in the ward where he had removed the 
bedding and snbstituted fresh bedding and thoroughly washed the room with soap 
and water. 

The following is a quotation which concludes his discussion of 
puerperal fever : 

“In this way then we have found no particular cure for puerperal fever but 
cleanliness is perhaps the best thing in order to prevent it from taking place. 
Purgatives, emetics, camphor bark and all the different antiseptic medicines have 
all failed in removing this here disorder.” 

He gives some pertinent advice relative to the selection of a nurse: “Tou should 
choose a woman who has all the appearance of health, who has no disease either 
hereditary or acquired, as this is a matter of consequence. Care must be taken to 
examine her chikb'en to see whether they have any appearance of any disorder as 
the scrofnla does not appear on children generallj’ speaking before the third or 
fourth year ; for satisfaction in this matter you may examine her parents or brothers 
and sisters. ' ’ 

He closes liis series of lectures with some advice to his students : 

“Before we part I shall give you some few directions with regard to your conduct. 
Some of you are going immediately to enter upon practice. I told you it was un- 
necessary to read any books in the first course, but now you must consult some of the 
best authors upon this subject as you will now be able to read them with pleasure 
and benefit. You should therefore consult the writings of LaMotte, Mauriceau and 
Smellie; and you can’t have a better compendium than in the writings of van 
Swieten, who has wrote very fully upon the diseases of both Women and Children, 
as you must be as much master of eases as possible in order to be able to give 
a certain prognostic by which you will at least gain reputation, when you cannot 
cure; so you must not only take the assistance of these cases you read, but of those 
which happen to yourself ; and I can assure you the one who ^vrites do^vn his cases 
will have more experience at the end of 5 years than another who does not will have 
at the 10 hundredtli. Tou should tlierefore write down in a day book wdiat has hap- 
pened during the day, where you succeeded and where you failed; particularly in 
the laborious cases which will plague most, and you must mention the progi-ess of 
the dilatation of the mouth of the womb and the whole progress in short of the 
labour. 

“It is common to mention the necessary qualifications for a man midwife. They 
are pretty much the same with those of a good operator, only a greater degree of 
composure is here necessary; for a small oversight is of the greatest consequence; 
and in other operations you have the assistance of your eyes, but here you have no 
such assistance. A becoming share of modesty is especially necessary here. You 
should not put any question to your patient which will shock her, and you had better 
put them to another as to her maid, her nurse, etc., especially if they are such as 
can be fully answered by a third person. When you are called to assist women in 
natural labours you should not be in too great a hurry in putting them to the touch; 
it will be proper to put them to bed, to darken the room to a certain degree, and to 
have as few assistants as you can, and you should make as little alteration in your 
dress as possible. Everybody knows what should be done in a common labour so 
your conduct will be strictly observed and the smallest blunder will be severely 
censured. In a praeternatural one they do not know so well what is necessary so 
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INTRODUCTION 

S INCE 1930 it ha.s been the routine in some of the cancer clinics of 
this community to inactivate ovarian function hy means of the 
roentgen ray in patients -who liave carcinoma of tlie breast before the 
menopause. Tlie rationale of this therapy is to avoid possible stimula- 
tion of malignant breast epithelium by the ovarian hormones.^ Regres- 
sion of osseous metastases has lieen noted following such treatment.- A 
group of patients so irradiated offer an excellent opportunity to study 
the hormonal clianges attendant upon this type of menopause, espeeially 
sinee the patients had no demon.strable disease of the genital organs. 

Ill this investigation studies of urinary excretion of the follicle- 
stimulating hormone (gonadotropic hormone, prolan A) and estrogenic 
substances were made at frecpient intervals on the urine of 10 patients 
who were thus irradiated following radical mastectomy. Two other pa- 
tients, one a surgical castrate and a second sterilized by radium, are 
included in the series for comparison. Random observations were made 
on 10 other patients who had been sterilized prior to this study. In 
most instances, assays of the urine for follicle-stimulating hormone and 
estrogens were made for a short period preceding irradiation of the 
ovaries and thereafter at regular intervals during periods varying from 
one and one-half to three years. The patients were examined and ques- 
tioned carefully at each visit so that the first signs and symptoms rela- 
tive to the menopause could be correlated with the laboratory findings. 
Symptoms of the menopause were considered to be cessation of menstrua- 
tion with accompanying hot flushes, night sweats, dizziness, increased 
nervous tension, and atrophic changes in the vagina. 

technique of ovarian irradiation 

The following factors were used to effect ovarian sterilization: 200 K.V., % mm. 
cu. filtration, distance, 50 cm. or 77.5 cm. Total dosage varied from 1,200 to 1,600 
r. divided over a period of four days and given through anterior and posterior 
portals. The portals were 10 cm. by 10 cm. or 15 cm. by 15 cm. Various combim^ 
tions of tlie above factors, maintaining a constant voltage and filtration, were used 
to determine if possible the most efficacious means of obtaining the desired result. 

METHODS OF HORMONE ASSAY 

The original technique of Aschheim and Zondek for determination of the urinary 
follicle-stimulating hormone was employed. This consisted of an alcoholic precipi 

*lVe are indebted to Dr. Richard Dresser for carrying out the above procedures. 
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influence. He apparently worked thoughtfully, seriously, and ener- 
getically with enthusiasm over a period of at least 33 years, and he was 
the first full Professor of Midwifery, the first teacher of medical students 
in midwifery at the Universit 3 '- of Edinburgh which post he filled for 
27 years. Men well known receive adequate praise and credit as well 
as criticism at times for their accomplishments. The man little known 
doubtless received much satisfaction from his work and made no effort 
to secure the acclaim of others. Thomas Young undoubtedlj^ deserves 
great credit and unsought praise for establishing a great work in ob- 
stetric practice and education. He founded in Edinburgh University 
the modern concept of the teaching of obstetrics, and his influence has 
continued there and has spread through his students who became 
pioneers in obstetric teaching in our country. We should acknowledge 
our debt to him bj' belated but sineei’e praise. 
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Chart 1. 

Charts 1 to o. — Broken Hue: Follicle-stimulating hormone in mouse units per 
twenty-four-hour specimen of urine. Contimwus line; Total estrogens in international 
units equivalent to crystalline estrone. Wavii line: Hot flushes. Solid block: Men- 
strual period. Open triangle: Endometrial biopsy, proliferative phase. Solid triangle: 
Endometrial biopsy, secretor.v phase. Circle: Endometrial biopsy, secretory phase. 
Ra: Intrauterine radium. H: Hysterectomy and oophorectomy. 
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tation of tlie urine with subsequent assay of the hormone on immature inbred 
black mice (Bar Harbor strain Co7). Except in several instances no attempt was 
made to assay for follicle-stimulating hormone in titers of less than 80 M.U. per 
twenty-four-hour specimen. Methods published since the onset of this .investiga- 
tion are probably more accurate for the quantitative assay of follicle-stimulating 
hormone, but as far as we are aware none of the techniques available are capable 
of furnishing more than a relative index of the total hormone excretion of the 
gonadotropic hormones. This method has been found suitable for our purposes, 
since we were interested only in gross differences and did not consider values below 
80 M.U. especially significant. 

The technique of Smith and Smiths was employed for extraction of the total 
urinary estrogens. This consisted of acid hj’drolysis of the urine and subsequent 
extraction with benzol. Assay was then performed on spaj^ed female adult black 
inbred mice (C57) according to a minor modification of the Allen-Doisy technique. 
This method is capable of detecting minute quantities of the hormone. The assays 
for both follicle-stimulating liormone and estrogen were carried out on complete 
twenty-four-hour specimens of urine, so that all figures presented represent the 
total daily output. 

RESULTS 

The charts shotvn were selected from the entire /gi’onp of patients to 
present graphically the essential observations in this study. Of the 
points illustrated in these, the following are worthj’’ of mention : 

Following irradiation of the ovaries, although fluctuations did occur, there was a 
gradual diminution in the excretion of the urinary estrogens until a fairly con- 
stant level considerably below normal was reached. As the estrogen excretion de- 
creased, follicle-stimulating hormone appeared in the urine at levels of 80 M.U. 
or higher per twenty-four-hour specimen (M.P., Fig. 1, M.S., Fig. 3, E.K., Fig. 5). 
In general, however, this titer was obtained only when the e.strogen levels were ex- 
ceedingly low. Occasionally it increased before that time, while the estrogen was 
still elevated, though below the normal level (F.R.) (Fig. 2). 

Menopausal symptoms commenced within one to seven weeks after the detection 
of follicle-stimulating hormone, but most often within two to three weeks. It 
should be emphasized that the symptoms did not occur in the presence of low 
estrogen levels alone, but only when there was a relatively high titer of follicle- 
stimulating hormone. The above chain of events occurred more rapidly in the 
oophorectomized patient (A.W., Fig. 4) and less rapidly in the patient treated 
with radium (C.M., Fig. 4). 

In three instances (F.B., Fig. 2, M.M., Fig. 3, and A.B., Fig 2), the first at- 
tempt to produce permanent amenorrhea with roentgen treatment was unsuccessful 
although a temporary cessation of the menses occurred. Two of these patients 
(F.R. and A.B., Fig. 2) received another course of treatment which was followed 
by permanent amenorrhea and the .symptoms of the menopause wdth the corre- 
sponding changes in the hormonal excretion. In tlie third patient (M.M., Pig. 3) 
wlio was near the climacteric, further treatment was refused. Later this patient 
ohad a permanent cessation of menstruation resembling that of a spontaneous 
menopause following several normal periods. Before the recurrence of her menses, 
there was a marked rise in the estrogen excretion and a decrease in follicle-stimu- 
lating hormone to levels below 80 M.U. per twenty-four-hour specimen, with a 
cessation of hot flushes. It was possible in these cases to predict a resumption of 
menses wdth a certain degree of accuracy because the hormonal titers w'ere known. 

The effectiveness of the roentgen ray treatment in producing castra- 
tion as regards the age of the patient was also studied. Of 6 patients 
close to 40 years of age only 1 had a period after tlie treatment, whereas 
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of 6 patients close to 30 years of age, 5 had one or more periods. The 
time at which the therapy was instituted during the menstrual cycle 
bore no relation to the number of periods that followed or to the effec- 
tiveness of the therapy. 

Endometrial biopsies taken liefore and after roentgen therapy yielded 
the expected findings until amenorrhea became permanent. Later at- 
tempts to obtain tissue Avere unsuccessful. In one instance an endo- 
metrial biopsy taken just before tlie expected menses showed a normal 
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Chart 5. 

secretory or functional endometrium and yet the period never mate- 
rialized, indicating that cessation of menstruation can occur at any time 
in the cycle. The vaginal mucosa of these irradiated patients resembled 
those of women in the spontaneous menopause. 

Observations on other roentgen castrates (10) one to three years after 
therapy, yielded findings similar to those shown in the charts. The 
urine of Avomen assayed during the course of the spontaneous meno- 
pause and after its completion usually shoAved estrogen determinations 
Avell beloAv normal. HoAveAmr, follicle-stimulating hormone Avas not 
recovered in elevated titers in CAmry patient. The estrogen levels in 
seAmral of these patients avIio had an excess of follicle-stimulating hor- 
mone, Avithout Amsomotor symptoms, Avere higher than those usually ob- 
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pare these data. It is possible that tlie estrogen levels may account for 
the presence or absence of symptoms even though follicle-stimulating 
hormone may be present in sufficient quantities to evoke a response Avith 
our method (F.E. and A.B., Fig. 2). This may explain the difference 
in our findings. Our results indicate that symptoms Avere seldom pres- 
ent AAdien the urine of the patients castrated hj’- x-ray titrated less than 
80 J\I.U. and that they Averc almost ahvays manifested A\'hen the titers 
Avere above this level. It seems especially significant that no symptoms 
referable to the menopause could be detected before the first significant 
rise of follicle-stimulating hormone, and this suggests that the severity 
of the symptoms paralleled the leAmls. A recent study of Fluhmann and 
Murphy is in accord Avith this aucav of follicle-stimulating hormone.^® 
One of the cases in this series (J.S.) offers .some evidence on this point. 
It can be seen that the follicle-stimulating hormone in the titer men- 
tioned AAms recorded on a fcAV occasions and only at this time did this 
patient haA^e menopausal .symptoms. Hot flu-shes Avere absent during 
the rest of the period of study although the estrogen levels Avere Ioav and 
the patient amenorrheic. In this particular instance the pituitary gland 
apparently did not become very hyperactive as a result of castration, 
and this may explain the absence of vasomotor symptoms. Lassen and 
Brandstrup® could not demonstrate the presence of gonadotropic hor- 
mone in all of their patients Avho Avere castrated by x-ray or operation. 
HoAvever, they did not assay for less than 400 !M.U. per liter, so it is 
likelj’’ that the hormones Avere present in lesser amounts. The thesis of 
hyperactivity of the anterior pituitary as a direct cause or a necessary 
accompaniment of the menopausal syndrome is further substantiated by 
a study of the follicle-stimulating hormone Ica'cIs (A.W. and C.M., 
Fig. 4) over a prolonged period after the symptoms had commenced. 
The follicle-stimulating hormone, although relatively high at fii’st, grad- 
ually decreased, and later co\fid seldom be demonstrated in the urine 
in titers of 80 M.U. or more. Accompanying the decrease there Avas a 
gradual diminution in symptoms AAdiich eventually ceased, thus coincid- 
ing Avith this decrease of follicle-stimulating hormone in the urine. This 
suggests that the gonadotropic function of the anterior pituitary in some 
patients fails gradually after its original hyperactivity. This is con- 
trary to the findings of Heller and Heller Avho continued to find large 
amounts of gonadotropic hormone in the urine of all patients studied 
long after the symptoms had disappeared. The time required for the 
metamorphosis Amries considerably in the individual patient, but the 
observations recorded suggest that the more abruptly the hyperactivity 
occurs the more rapidly it Avill cease. The symptoms are usually more 
seAmre in the group AAdio have had an artificial menopause, but by tlie 
same token run a more rapid course and finally disappear. Analogous 
variations are manifested in the spontaneous menopause. The above 
findings conform to those of Albright" and support his contention tliat 
the important change in the menopause may be a hyperactivity of tlie 
anterior pituitary subsequent to ovarian failure. 
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tained in the menopause. It is also interesting that estrogens were 
recovered from urine of every patient studied, including the surgical 
castrates even though the symptoms pointed to cessation of ovarian 
activity. 

DISCUSSION 


These studies suggest certain possibilities which necessitate discussion 
and analysis. Following ovarian irradiation there is a gradual diminu- 
tion in the urinary estrogen excretion. This is probably due to a direct 
action upon the follicles as a result of which their activity is suppressed. 
As follicle secretion decreases following x-ray therapy, the anterior 
pituitary becomes hyperactive which is manifested by an increased 
urinary excretion of follicle-stimulating hormone. (Follicle-stimulating 
hormone in excess in the menopause and after castration Avas reported 
by Zondek,'* and since that time many Avorkers have made the same ob- 
servation.) Shortly after this the vasomotor symptoms of the meno- 
pause appear, but these symptoms are not an accompaniment of Ioav 
estrogen levels alone, for they seem to be present in most instances 
only Avhen follicle-stimulating hormone is found in titers over 80 M.U. 
per tAventy-four-hour specimen. This suggests that a certain degree 
of hyperactivity of the anterior pituitary must exist before symptoms 
appear. The appearance of these vasomotor symptoms only after the 
first significant rise in follicle-stimulating hormone, as shoAvn by Al- 
brighF and by these studies, suggests that hyperactivity of the anterior 
pituitary is a necessary accompaniment of the symptoms if not the 
exciting cause. It must be stressed, hoAvever, that some factor in the 
pituitary other than follicle-stimulating hormone may be responsible 
for the symptoms, for in our opinion the increase in follicle-stimulating 
hormone merely indicates an hyperactivity of the anterior pituitary 
gland. It is probable that this may also he shoAvn bj'^ assay of other 
tropic factors. Heller and Heller® in a recent study could find no rela- 
tionship betAveen the gonadotropic potency of the urine and the pres- 
ence or absence of menopausal symptoms in various types of patients. 
Our studies on Avomen Avith a spontaneous menopause partially confirm 
these results. Although Ave frequently found elevations of follicle- 
stimulating hormone in the absence of symptoms, these levels Avere usu- 
ally beloAv those detected Avhen vasomotor reactions Avere apparent. In 
the presence of symptoms, hoAvever, Ave seldom failed to recover follicle- 
stimulating hormone in fairly high titers. 


In contradistinction to the patients Avith spontaneous menopause, the 
laboratory findings in the group reported in this study seem to be fairly 
Avell correlated Avith the clinical symptoms. We made no attempt to 
assay for quantities of follicle-stimulating hormone less than 80 M.U. 


per tAventy-four-hour specimen since Ave considered only gross variations 
as significant. It is possible that the method employed is less sensitive 
tlfan that utilized by Heller and Heller. The precipitation method in 
both studies is identical. It differs only in the technique of assay and 
in the attempt to detect minimal amounts of the hormone. Since they 
did not carry out assays of the urine for the estrogen, Ave cannot coni- 
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strated that with insufficient irradiation many of the primordial follicles 
were not destroyed, continued to mature and were active, since the 
estrous cycle was maintained. It also seems apparent that the estrogens 
must reach a certain threshold before the elevated folliele-stimulating 
hormone levels become lowered and tlie vasomotor symptoms are allevi- 
ated or cease entirely. This is shown in the graphs of those patients 
who resumed menstruation after a period of amenorrhea induced by 
x-ray. One may conclude from these observations that resumption of 
the menses depends upon the activity of the ovary and its ability to 
respond sufficiently to a stimulus, since a high level of estrogen was 
found to he necessary before menstruation recurred. 

The efficiency of roentgen treatment as a means of producing the 
necessaiy changes in the ovary to bring about the menopause was 
demonstrated in the ovaries of one Avoman who came to autopsy three 
years after the treatment. Grossly, the ovaries were shrunken and 
fibrotic. Microscopically the follicles were destroyed, and there Avas 
connective tissue replacement. The report of Dr. Shields Warren 
f olloAvs : 

‘ ‘ The ovary presents the picture of an atropliic, postn\enopause organ. The 
cortex is narrow, containing one or two scars but not follicles. In the medulla are 
numerous corpora albicantes. There is moderate hyalinization of the arteries.” 

The age of the patient, hoAvever, has some bearing on the ease Avith 
Avhich the ovaries may be destroyed. This is to he expected since the 
follicles of the ovaries of the younger group are more numerous and 
pi’obably more active than those of the older group. In general, it may 
be stated that large dosages should be employed to effect sterilization 
of the ovaries in the younger age group. 

The fact that estrogens Avere recovered in every specimen of urine 
from the patients studied, including the surgical cavStrates, confinns the 
AAmrk of Frank and others d® La Roche and others d'* Fluhmann d^ Eng d® 
and others. Kurzrok,” Albright," and others found no estrogens in the 
urine AAdien folliele-stimulating hormone Avas present. With improved 
methods, hoAvever, in the extraction of the estrogens our findings can be 
reconciled to theirs, since the earlier methods Avere not delicate enough 
to detect minimal amounts of tlie estrogenic hormone. Hence, these 
findings suggest an extragonadal source of estrogens especially in the 
case of the surgical castrates. The adrenals are a possible source of 
estrogenic hormones if the ovarian follicles are completely suppressed, 
but proof for this is at present lacking. 

These studies indicate that the menopause has occui’red and can be 
produced artificially Avhen desired, by the .use of x-ray or radium, as 
efficiently as by surgery. It is our opinion that there is no essential 
difference in the menopause produced artificially from that AAdiich occurs 
spontaneously, Avith one exception; i.e. the sCA’^erity of the symptoms 
and the rate at Avhieh it is produced and runs its course. Of the artificial 
methods surgery is the most rapid, AAdth x-ray and radium folloAving in 
the order named. Any of these methods have their analogies in the 
spontaneous menopause and eA^entually all lead to tiie same end. 
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This study further demonstrates the pituitary-ovarian relationship. 
It indicates that normally a balance exists between the hormones of these 
glands, an alteration^ in which may give rise to various symptoms and 
findings which do not occur under normal conditions. In the presence 
of normal or large amounts of estrogen in the urine, follicle-stimulating 
hormone was seldom recovered in quantities of over 80 M.U. per twenty- 
four-hour specimen. Conversely in our experience a low estrogen and 
elevated follicle-stimulating hormone was usually found in patients with 
a spontaneous or artificial menopause. We cannot explain therefore the 
apparent paradoxical presence and relative elevation of both estrogen 
and follicle-stimulating hormone levels which were found on several 
occasions. This phenomenon has also been described by Albright'' and by 
Englehart and Tscherne.® 

The behavior of the patients who resumed menstruation in spite of 
roentgen treatment of the ovaries seems worthy of comment. In these 
women the size of the x-ray portal Avas 10 by 10, distance 50 cm., and 
the total dosage delivered Avas 1,200 r. given in four divided dosages 
anteriorly and posteriorly, through one field in each region. In the 
others, the portal Avas 15 by 15 and the dosage varied from 1,200 to 
1,600 r. With the latter dosage the skin target distance Avas 77.5 cm. It 
is probable that in the three unsuccessful instances the dosage was not 
sufficient nor the portals large enough to permanently destroy or damage 
all the follicles. This is clearly illustrated in the ease of F.K. Avhere 
the estrogen excretion fluctuated considerably but never reached a con- 
stant level until a second course of treatment Avas given after menses had 
returned. In these cases in Avhich the treatment Avas apparently inade- 
quate the cessation of hot flushes, the rise in the urinary estrogens, and 
the decrease in follicle-stimulating hormone anticipated the reappear- 
ance of the menses. When menstruation did recur a normal rhythm Avas 
resumed and the first catamenia after the period of amenorrhea came 
at the time it Avould have been expected. This finding siiggests that a 
pituitary rhythm exists even in the absence of menstruation. Smith 
and Smith® have suggested that this rhythm continues throughout preg- 
nancy and one of us (I.T.N.^®) in an experimental study of inhibition 
of the estrous cycle in the rodent has noted a similar phenomenon. In 
some of our patients avIio had a permanent amenorrhea, there Avere 
fluctuations in the follicle-stimulating hormone and estrogen levels 
throughout the period of study. There Avere drops in follicle-stimulating 
hormone and rises in the estrogens, but at no time did the levels con- 
stantly approach those of Avomen Avho menstruate. Watson and others^ 
suggest that at the menopause the ovaries gradually become refractory 
to stimulation by the gonadotropic hormones. The degree of response 
to stimulation must vary considerably. It is reasonable to assume that 
in these instances there is incomplete destruction of the follicles so that, 
although fluctuations do occur, the normal menstrual rhythm is not 
re-established because of the inability of the ovary to respond sufficiently 
to the pituitary stimulus. This concept is in accord Avith the experi- 
mental findings of Genther^® in her study on guinea pigs. She demon- 



THE EECOGNITION AND TREATMENT OP PETAL HEART 
ARRHYTHMIAS DUE TO ANOXIA^' 

Curtis J. Lund, M.S., M.D., Madison, Wis. 

(From the Department of Obstetrics and Gynecology, University of Wisconsin, and 
the State of Wisconsin General Hospital) 

T he rate and rhythm of the fetal heart constitute the most satisfac- 
tory if not the onl3’- direct method for constant studj'- of the phj’-si- 
olog.y of the fetus during pregnane}’- and labor. Accurate interpretations 
of variations are as 3’-et incomplete; nevertlieless, auscultation provides 
evidence of impending fetal danger when marked arrhythmias are pres- 
ent. Petal anoxia, infrequentl}’- recognized and rarel}’- treated ante- 
natall}’, can quickl}’- produce grave fetal complications. The old thera- 
peutic dictum “ proph3’-laxis is the prime treatment” has not received 
significant consideration by obstetricians when signal variations of 
fetal heart rate foretell subsequent disaster. Careful and constant 
auscultation and recording of the fetal heart rate are the best criteria 
available for study of the unborn infant during labor. 

Mayori and Kergaradec^ worlcing independently first described tlie fetal heart 
sounds in 1818 and 1821, respectively, though Fasbenders gives credit to LeGoust in 
1650. Kennedj’,4 Naegele,^ and Hohlo first realized the prognostic inaportance of 
variations in fetal heart rate. Later Cuunnings" emphasized the danger associated 
with irregular or -weak heart sounds. Von Winckel® in 1893 believed asphyxia 
imminent when the rate exceeded 160 or decreased below 100 and that expedient 
delivery was indicated. More recentlj' other observers have arrived at similar con- 
clusions. Included are Eeed,o Sachs, lo Frej',” Bartholomew ,! 2 rreed,i3 and many 
others. 

Satisfactorj’ reproduction and recording of the fetal heart rate is a comparatively 
recent accomplishment though first attempted py Hofbauer and 33’'eiss!^ in 1908. 
The most recent study has been reported by' Smith and Hervertis who have reviewed 
the literature and report the technical data concerning the study' of the normal 
fetal heart. 

APPARATUS AND METtlODS 

Por the present investigation auscultation and recording of the fetal 
heart rate were accomplished with the endocardiograph;t a cardiograph 
devised for auscultation and recording of heart sounds, but readily’ 
applied to auscultation of fetal heart sounds with no significant change 
in apparatus. The sounds are picked up by’ a ciystal microphone, am- 
plified, and then may’ be heard by’ means of a binaural stethoscope or 
loud-speaker, or recorded on a moving stifip of paper by’ a writing pen. 
The paper moves at a constant speed of one or two inches per second as 
desired. When at certain times the endocardiograph has not been avail- 
able or desired, the fetal heart rate has been recorded by use of the head 
stethoscope or the weighted Leffscope^® and a stop watch. During 
early first stage of labor, the fetal heart rate is observed every fifteen 
minutes or oftener if indicated; during the last portion of the first 
stage and the entire second stage, continuous auscultation is carried 

‘Aided by a grant from the "Wisconsin Alumni Research Foundation, Madison, Wis. 
tThe endocardiograph is manufactured by the Endocardiograph Company, Milwau- 
kee, Wisconsin. 
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CONCLUSIONS 

1. The artificial menopause can be considered analogous to the spon- 
taneous menopause, the major difference being the rate at which the 
climacteric is finally reached. 

2. X-ray, if properly used with adequate-sized portals and dosage, is 
as efficient in producing the artificial menopause as surgery. 

3. The success of castration with radiation depends to some extent 
upon the age of the patient. 

4. Assay of the urine for follicle-stimulating hormone and estrogenic 
substances and endometrial biopsies give valuable information as to the 
effectiveness of radiation castration in the individual case. 

5. Vasomotor symptoms of the climacteric are accompanied by hyper- 
activity of the anterior pituitary. 

6. Elevated levels of follicle-stimulating hormone may be found in 
the absence of vasomotor SAunptoms, but on the other hand elevations 
in follicle-stimulating hormone are almost always detected in the pres- 
ence of these symptoms. 

7. Estrogenic substances exert an inhibiting effect on the action of 
the anterior pituitary gland. 

8. There is probably an extragonadal source of estrogens. 
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Ritala, A. M.: On the Inheritance of the Parents’ Constitution by the New-Born 

Child, Ann. inst. obst. et gynec. Universitatis. 11; 1, 1939. 

Length and weight of body as well as head circumference of mother, father, 
and newborn child were studied by Eitala. In all, 12,860 body- measurements of 
parents and newborn children were taken. 

The weight and length of the newborn child proved to be considerably- less, 
dependent upon the corresponding body measurements of the child’s father, 
than upon those of the mother. 

The results attained emphasize the comparatively- great importance of 
heredity in opposition to the slight influence of environment or the mother’s 
age, to w-hich too great importance has been attached in the past. Besides in- 
heritance, the sex of the fetus and the number of the mother’s deliveries have 
been proved to exercise a decided influence on the body development of the new- 
born child. 


J. P. Greenhill 
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out. Eecordings are frequently taken and all significant changes of 
fetal heart rate recorded. The fetal heart rate was noted at the end 
of a contraction and during the middle and late interval. Because of 
occasional minor rate changes, 5 to 10 beats per minute, not infre- 
quently noted in the early interval, the recorded rate was made during 
the late interval. The rate was obtained from 30 second counts, shorter 
periods of counting may lead to rather great errors because of the 
rapid rate of the normal fetal heart. ^A^hen greater variation than 5 
to 10 beats per minute was present, it Avas noted. Along with the usual 
obstetric abdominal and rectal examinations careful and frequent ob- 
servations were made of the type and severity of the contraction, the 
duration of the contraction and the interval between contractions. Fur- 
thermore, all cases were personally observed and recorded throughout, 
the importance of this is obvious but actually becomes a necessity during 
the period of continuous auscultation when readings require the entire 
attention of one individual. The anesthetic agents and gases were ad- 
ministered by members of the Department of Anesthesia, all of whom 
are trained, experienced anesthetists. The method of oxygen adminis- 
tration depended upon anesthetic technique. Any of the common 
standard techniques is satisfactory, provided adequate concentrations 
of oxygen reach the alveoli of the lung. 

As has been mentioned, the slowing of the fetal heart rate has long 
been considered a sign of developing fetal asphyxia. Likewise, knoAvl- 
edge concerning the need for adequate oxygenation of the fetus to pre- 
vent apnea at time of deliverj’- is of long standing and many have recog- 
nized the fact that oxygen could be administered to the mother in order 
to reach the infant.^"'^® To "Waters and Harris^' must go the credit for 
emphasizing the fact that anoxia of the fetus can be recognized by 
change in the fetal heart rate and successfully treated by oxygen ad- 
ministration, thereby forestalling development of respiratory depression 
due to anoxia. 

The importance of this observation has never been fully appreciated, 
and for this reason Ave have added a series of carefully studied eases, 
recently observed, Avhieh demonstrate the changes in fetal heart rate due 
to anoxia. With the perfection of auscultatory and recording devices 
Ave can noAv present objective evidence of these arrhythmias. It is not 
uncommon to observe term pregnancies, Avith fetal arrhythmia definitelj^ 
due to anoxia. Eight cases haAm been chosen because each demonstrated 
sloAving of the fetal heart due to anoxia and the therapeutic response to 
specific therapy, oxygen. Irregularities of fetal heart rate due to all 
other causes have been deliberately deleted from this report and Avill be 
considered in subsequent publications. This includes the other very im- 
portant factor of asphyxia, carbon dioxide. 


RESULTS 


Table 1 summarizes tlie data regarding the condition of the patient at the time of 
the onset of fetal heart changes. From this it can be seen that many factors liaA'e 
been eliminated as individually etiologie, such as position, presentation, state of 
membranes and t 3 'pe of contractions and, furthermore, that anoxia can be present 
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was 140. Later cyanosis again followed obstruction, immediately the fetal heart 
rate decreased from 140 to 120. Correction of the obstruction relieved the cyano- 
sis and the fetal heart rate increased to 13G within five minutes. Tlic rate re- 
mained constant at 130 to 136 for twenty minutes until delivery. 
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Fig. 1. — Normal fetal heart rate of ICO followed bv marked slowing to 70 due to 
anoxia. Response to oxygen present in three to five minutes with complete recovery in 
twentj-'five minutes. 

Case 5. — V. A., a primipara, at term, not in labor, was to be examined under 
anesthesia. Nitrous oxide was chosen to demonstrate the slowing of fetal heart rate 
that follows use of too high concentrations of nitrous oxide and insufficient oxygen 
(Fig. 4). Normal fetal heart rate was 142, within ten minutes the rate had de- 
creased to 96 during period of induction of anesthesia, after stabilization an opti- 
mum rate of 105 was obtained under nitrous oxide anesthesia, slight maternal 
cyanosis being present at this time. With addition of oxj'gen and change to an- 
other anesthetic agent, permitting greater concentrations of oxygen, the fetal 
heart rate returned to a normal rate of 140. 
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whether the patient is in labor or not. From this we do not mean to say that any 
of these given factors is not without effect in certain instances or entirely etiologic 
at other times. 

Table I also summarizes the gross changes found in the fetal heart rate, the 
duration of arrhythmia before and after oxygen therapy, and the condition of the 
infant at the time of deliverjn In order to eliminate any cases showing sudden 
transient changes in fetal 'heart rate which frequently correct themselves, it has 
been a rule to allow the slowing to persist for a minimum of ten minutes, if pos- 
sible without danger to the fetus, or through at least three-interval periods be- 
tween contractions. The time interval given for complete recovery signifies the 
time elapsed in minutes before recovery had reached its maximum point, which in 
most cases was a return to the original rate. The effect of oxygen, as will be seen 
later, can frequently be demonstrated within three to five minutes, the longest latent 
period was eight minutes. In every case respirations and cry were spontaneous, and 
there were no signs of anoxia or apnea at birth. 

A short summary of the most significant and illustrative cases will serve to em- 
phasize the various factors involved in producing fetal anoxia with arrhythmias and 
recovery after oxygen therapj'. 

Case 1. — Y. G., a very obese multipara, 40 years of age, weighed 256 pounds. 
Hypertensive heart disease was present with a blood pressure of 180/110. At bed 
rest she was neither dyspneic nor cyanotic. However, on very slight exertion dyspnea 
became marked. Labor was slow and difficult because of breech presentation and 
marked angulation of the uterus through a ventral hernia. Onset of slight 
dyspnea was noted after four hours of labor; however, there was no change in fetal 
heart rate which persisted at 150 to 160 for the following five hours. At this time 
dyspnea became marked and slight cyanosis could be seen. The fetal heart rate de- 
creased to 135 and then to 70. This rate persisted constantly for over ten minutes. 
Cervical dilatation was 6 cm. and the breech was not engaged. At this time the 
patient was allowed to breathe a high concentration of oxygen through a face 
mask. Within three minutes the rate had increased to 95, after five minutes the 
fetal heart rate was 120, after ten minutes was 135, and after twenty-five minutes 
148 (Fig. 1). Similarly there was improvement of maternal dyspnea and cyanosis 
after ten minutes of oxygen therapy. After twenty minutes respirations were 
normal, and after thirty minutes the maternal pulse rate had decreased from 120 
to 100. Good pain relief was obtained from nitrous oxide oxygen and cyclopro- 
pane analgesia and no further slowing of the fetal heart rate occurred. The 
cervix was allowed to dilate, and deliver}^ was accomplished two hours after the 
original onset of fetal heart slowing. The infant was in good condition at birth. 

Case 2. — E. E. The fetal heart rate in this young primipara during the last 
part of the first stage and the early second stage of labor remained within the 
limits of 140 and 148. It was unaffected by nitrous oxide (70 per cent) oxygen 
(30 per cent) analgesia for thirty minutes. At this time due to increased severity 
of pains, the nitrous oxide was increased to about 85 per cent. This diminution 
of oxygen supply plus the increased need due to muscular effort in bearing down 
caused a slowing of the fetal heart rate wdthin four minutes to 120, and within 
eight minutes to 70 (Pig. 2). At this point, without any other change in obstetric 
or anesthetic procedures, the patient was given oxygen during the interval be- 
tween contractions. Within two minutes the rate reached 90 at the end of a 
contraction. After six minutes the rate was 105, after eight minutes 135, with 
only a very slight slowing to 128 immediately after a contraction. This improved 
rate persisted and spontaneous delivery of a normal infant in good condition 
followed one-half hour later. 

Case 3. — S. E., a primipara, in the second stage of labor, was being examined 
under cyclopropane-oxygen anesthesia. The fetal heart rate before anesthesia was 
constant ndthin a range of 132 and 136. During the first five minutes of anesthesia, 
it remained between 136 and 140 (Pig. 3). At this time large amounts of mucus 
accumulated, causing respiratory obstruction with rather marked cyanosis. Fetal 
heart rate reached a low of 110, at the time the respiratory obstruction was cor- 
rected. The r,ate improved to 126 within eight minutes and after eleven minutes 
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rate for the entire remaining minute of the interval. The infant was horn in good 
condition twenty minutes later. 

DISCUSSION 


Tlie occurrence of arrhylhinia.s of the fetal heart during labor is far 
more frequent than is generally believed. This is probably due to in- 
frequent and inaccurate auscultation. Of these arrhythmias, due to 



anoxia in utero, those that can be corrected by administration of oxygen 
to the mother constitute a far greater group than many obstetricians and 
anesthetists realize. From the vast literature of recent years, several 
definite clear-cut facts have been determined concerning the signs and 
sequelae of oxygen want. In adults mild degrees of anoxia are followed 
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Case 7. — ^E. P., a primipara, with breech presenting, was in the second stage 
of labor. A slowing of fetal heart rate was noted shortly after nitrous oxide anal- 
gesia was instituted. Within ten minutes the rate was 100, immediately after a 
contraction, and the slowing persisted throughout all but the final fifteen or twenty 
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Fig. 2. Slowing- of fetal heart rate uncier nitrous oxide analgesia corrected by admin- 
istration of oxygen during the Interval between contractions. 

seconds of the two-minute interval, when it rose to 130. At this time ox 3 'gen was 
given between contractions. Within fifteen minutes, the rate, while still 100 im- 
mediatelj* after a contraction, recovered to 135 within one minute, leaving a normal 
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Sehreiber’® who also describe “devastation areas’’ in the cortex of in- 
fants dying of asphyxia. 

Most authors state that the first sign of fetal asphyxia is an accelera- 
tion of the fetal heart rate and as asphyxia deepens the rate slows 
markedly, just as has been described for adults. We have failed to note 
aceelei’ation of the heart rate in any of the eases of this series. Just 
why the fetal heart does not consistently respond to anoxia by accelera- 
tion is not known. Perhaps it is masked by other factors such as the ra- 
pidity of the development of the anoxia or the degree of anoxia present. 
Snyder and Rosenfeld"® discovered that intrauterine respirations of the 
fetus were not stimulated by mild anoxia as in the adult individual. The 
mechanism involving the fetal heart rate and respiratory rate may be 
similar in nature, for we know that both respiratory rate and pulse 
rate are stimulated by mild degrees of anoxia in the adult. 

In the same year that Waters and Harris-' reported successful ther- 
apy of anoxic infants in utero with slow fetal heart rate, EeclP" re- 
ported that he had given patients, in labor, increased concentrations 
of oxygen Avithout effect on fetal heart rate. He also reported that 
exposure to a Ioav oxygen content of inspired air for one and one-half 
minutes Avas Avithout effect on the fetal heart rate. The development 
of significant anoxia in utero in our experience is not ordinarily accom- 
plished ill the short time of one and one-half minutes. In Case 3 rather 
marked maternal oxygen Avant Avas present for five minutes before effect 
Avas noted on the fetal heart rate. This lag in response is not remarkable 
AAdien the complexity of the transporting system is considered. In- 
AmHed are the circulation time through the uterus, the oxygen satura- 
tions in the placenta, and the circulation time of the fetus. The latter 
alone has been found to be about forty seconds.^® 

There are tAvo broad factors iiiAmlAmd in the production of anoxia of 
the fetus, maternal failure to supply oxygen, and failure of the fetus 
to reeehm a jiroffered supply. 

1. Failure of Maternal Supply . — This includes a list so great that its 
limits AAmuld be bounded only by the ingenuity of the enumerator. For 
a general classification of anoxia the accepted group suffice: (1) Anoxic, 
(2) stagnant, (3) anemic, and (4) histotoxic. Yet it must be appreci- 
ated that nearlj^ every case under consideration may, and usually does, 
involve a combination of several of these factors. 

Failing or inefficient respiration (anoxic anoxia) probably represents 
the major etiologic factor in most of these eases. The significance of the 
relathmly Ioav oxygen concentration of anesthetic mixtures of nitrous 
oxide has been discussed for many years. PositiAm proof that anoxia 
folloAvs the use of certain mixtures of nitrous oxide and oxygen Avas 
. reAmaled by Leake and others,"® Waters and others.®® In Eastman s®' 
studies definite fetal anoxia Avas jiroduced by administration of nitrous 
oxide oxygen in concentrations of 90:10 for longer than fiAm minutes. 
Danforth and Duaus'® noted a sloAving of the fetal heart rate during deep 
gas (nitrous oxide oxygen) anesthesia Aidiich resembled those heard in 
asphyxia. Smith®® reported fetal anoxia during delivery under eyelo- 
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by acceleration of the pulse and respiration. If the anoxia persists or 
increases, the point of “oxygen crisis” is reached. Schmidt^- calls the 
subsequent period the “reversal” in which the heart rapidly slows to 
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about 40 or 45. Vagal stimulation is apparently the cause for the slow- 
ing of the heart rate. Persisting anoxia in the adult is followed by 
serious cerebral damage as noted by Yant and others,-^ Courville^^ and 
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Census. With complete obstruction of the cord, asphyxia is inevitable; 
not so, however, with intermittent cord pressure and cord entangle- 
ment. In these cases, tlie obstruction may be complete at the time of 
uterine contractions, giving a slow fetal heart rate during the interval. 
If oxygen is given in large amounts between contractions, the enriched 
maternal blood sui^ply is capable of restoring the infant, and impi*ove- 
ment is noted. This was noted in Ca.se 8 in Table I. While it is not 
advisable to delay treatment in eases of cord prolapse, nevertheless 
high concentrations of oxygen should be given while preparing for 
expeditious delivery. 

Recognition of intrauterine anoxia is generally dependent on a slow- 
ing of the fetal heart rate, either in the form of a rather sudden change 
of 25 or more beats per minute or a persistent slowing beloAv 100 and 
110. This is of greater significance, shoidd any of the previously men- 
tioned etiologic factors be present. The diagnosis may be considered 
positive, should the therapeutic response to oxygen be obtained. Obvi- 
ously the converse is not true, for all cases of fetal anoxia do not re- 
.spond to maternal oxygen therapy. 

In general, the response to oxygen therapy is rapid and at times 
dramatic. In every ease of the series, there was improvement within 
five minutes after therapy was begun and maximum recovery was 
reached within twelve to twenty minutes. This fact is of clinical im- 
portance, because on most ob.stetric floors, at least ten minutes elapse 
before the patient can be prepared for immediate delivery, should it be 
possible and elected because of slowing of the fetal heart rate. During 
this time the anesthetist can be giving the therapeutic test of oxygen. 
Improvement should be noted within ten minutes after administx’ation 
and frequently will be seen within five minutes. Failure of any response 
within ten minutes is significant, and a persistent fetal heart rate below 
100 indicates that response to oxygen will probablj^ not be seen and 
delivery should not be delayed. If delivery is impossible consideration 
should be given to deep anesthesia Avith simultaneous continuation of 
oxygen concentration at a high level. The fact that nitrous oxide Avas 
involved in several of these cases does not condemn the use of the gas 
as an analgesic agent or even as an anesthetic agent for a short period 
of time. Of great importance is the fact that high concentrations of 
oxygen may be giAmn to the patient during the intervals betAveen contrac- 
tions to relieve a fetal anoxia that may occur during the fifty to seventy 
seconds of nitrous oxide analgesia. 

SUMMARY 

The literature is reijlete Avith methods and deAdees to treat asphyxia 
of the ncAAdiorn. The Amlue of this therapy cannot be disregarded or 
minimized and yet in many cases the opportune time for therapy has 
passed and irreparable damage to the central nervous system is the 
unfortunate result. Variations of the fetal heart I'ate haA'^e long been 
ascribed to asphyxia and the recommended therapy has been immediate 
delivery. The early recognition of impending fetal asphyxia can be 



LUND: FETAL HEART ARRYTHMIAS 


955 


propane anesthesia when maternal oxygenation was good. During the 
past year, our data, as yet insufficient and inconclusive, tend to confirm 
this observation as demonstrated by a slowing of the fetal heart rate in 
deeper planes of cyclopropane anesthesia, but not so with ether. Slow- 
ing of the fetal heart rate rmder anoxic conditions associated with 
nitrous oxide oxygen anesthesia can be readily and repeatedly demon- 
strated and recorded (Fig. 4). 

Fetal anoxia produced by obstruction to the maternal respiratory 
passages should be prevented or immediately relieved by correction of 
such impediments. This was very vividly demonstrated and recorded 
during our studies (Fig. 3) and has been observed many times. The 
presence in the respiratory passages of mucus or gastric contents from 
emesis frequently causes obstruction. Likewise does the relaxation of 
lingual and pharyngeal musculature, because of large doses of analgesic 
drugs or anesthetic agents, cause respiratory obstruction and maternal 
anoxia. Correction of the obstruction and the addition of oxygen 
under these circumstances will usuall.y quickly restore the fetal heart 
rate to normal. 

Drug anoxia as described by Sehreiber®® included drug toxicity and 
sensitivity. Alveolar oxygen concentration can be reduced by drugs 
as has been shown by Waters and his associates.®® They describe 
actual minute volume respiration reduction as observed after admin- 
istration of opiates and barbiturates, due to their respiratory depres- 
sion. This effect is reflected in fetal heart rate, a study which is as yet 
under investigation. 

Stagnant anoxia due to failing or inefficient circulation, a situation 
occurring in cardiac conditions, was demonstrated by Case 1 (Fig. 1). 
Anemic anoxia was not active in these cases, yet it can be a potent 
factor in cases of hemorrhage and shock. The histotoxic factor is still 
poorly understood. 

2. Failure of Fetus to Receive Oxygen.- — Assuming that the maternal 
blood stream is well saturated with oxygen, many factors prevent the 
fetus from obtaining it. 

a. Disturbances of Placental Circulation: This may be due to exces- 
sively long or frequent contractions. Notably anoxia is known to 
follow tetanic or long-sustained contractions due to the use of oxytoeics. 
Disturbance of circulation by premature separation of the placenta and 
placenta pre^da are common. Richardson®^ describes first an accelera- 
tion and later a slowing of the fetal heart rate in premature separation 
of the placenta due to a disturbance of the oxygen carbon-dioxide bal- 
ance, believing that over one-half separation causes a sloAving and over 
three-fourths separation gives a rate of 70 to 90 and frequently causes 
death. Clifford®® studied the amount of intrauterine asphyxia follow- 
ing placenta preAua and found it to be so great that 11 infants died 
after delivery, due to cerebral changes inflicted by the oxygen want 
before delivery. He did not note any changes in fetal heart rate. 

b. Cord Entanglement and Prolapse: These constitute the most fre- 
quent causes of intrauterine asphyxia as quoted by the Bureau of 



PUETHER STUDIES ON HORMONE EXCRETION DURING THE 

MENSTRUAL CYCLE*= 

Fred E. D ’Amour, Pi-i.D., Denver, Colo. 

(From the Biologic Jlcscarcli Laboratory of the University of Denver) 

INFORMATION concerning llie daily hormone excretion of the normal 
A human temale is valuable for several reasons. Such knowledge con- 
tributes to our understanding of the endoerine control of reproductive 
processes. Before abnormalities can be diagnosed and logical endocrine 
therapy be instituted, normal values must first be establislied. The 
determination of the time of ovulation is a matter of practical im- 
])ortance to many, and tlic method of urine assays is a promising one 
in this connection. This paper, which presents the results obtained from 
the dail}' assay of urine from 29 cycles, of 5 subjects, for both estrin and 
gonadotropin, is submitted as a contribution to the slowly accumulating 
mass of knowledge concerning these problems. It is recognized that 
miich more information, from many sources, must be secured and syn- 
tliesized before secure conclusions eaji be drawn. 


EXPERIMENTAL 


At a recent Federation meeting Dr. Pincus pointed out that much 
research fails to realize its maximum value because workers have used 
variations in technique which make direct comparison of results im- 
possible. This criticism is especially valid in such studies as the present 
one, where the problem’s final solution must come from work done by 
man.y people. For this reason, and because the methods used have been 
satisfactory, they are described in some detail. 


A. Methods. — Complete twenty-four-hour specimens were collected, chloroform 
being used as preservative. After filtering, acetic acid was added to a pH of 4.5. 
Twenty cubic centimeters of a fi’eshly prepared 10 per cent tannic acid solution 
was added per liter of urine, the mixture was well shaken and permitted to stand 
overnight in the refrigerator. The precipitate was removed by centrifuging, washed 
once with 95 per cent alcohol and 4 times with SO per cent alcohol, centrifuging 
each time, and finally washed on filter paper with acetone. The precipitate was 
dried and assayed for gonadotropin. This is essentially the method of Levin and 
Tyndale.i 

The alcohol and acetone washings, as well as any excess chloroform used as pre- 
servative, were evaporated to dryness and the residue returned to the day’s urine 
from which it came. This urine was hydrolyzed for two hours with hydrochloric 
acid (100 c.c. con.-HCl per liter urine), cooled, and extracted with chloroform. The 
latter was added to corn oil, boiled off, and the corn oil assayed for estrin. 

For the assay of gonadotropin, female rats twenty-six days old at the time of 
first injection were used. The precipitate was ground in saline so that tie ° 
dose to be given each rat was present in 1.5 c.c. Injections were made once ai j 
for three days (0.5 c.c. per injection) and the animals sacrificed at the end ot 
one hundred hours. The uteri were carefully dissected, pressed between moist niter 
paper and weighed. Except where otherwise noted, the dose administered Wu 
study was the equivalent of three hours' urine excretion per ra - us permi 

»This investigation was supported, in part, by a grant from the Penrose Fund of the 
American Philosophical Society. 
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determined by contimioiis or at least very frequent auscultation of the 
fetal heart sounds. Institution of specific therapy, oxygen, at this time 
will in many cases either partially or completely restore the fetal heart 
rate to normal and successfully combat the anoxia. The response to 
oxygen therapy should be noted within ten minutes and frequently is 
apparent in less than five minutes. If after fifteen minutes of therapy 
no improvement is noted, it may be assumed that oxygen will be of 
no Amlue. The time of preparation of a patient for operative delivery 
is usually more than ten minutes and this can be carried out while the 
oxygen is being given ; thus no hazard is created for the infant. Fre- 
quently the improvement in the fetal heart rate will obviate the neces- 
sity of exigent operative delivery and its danger to mother and infant. 

CONCLUSIONS 

1. Impending fetal asphyxia can be determined by careful frequent 
auscultation during active labor. 

2. A method for continuous auscultation and recording of fetal heart 
sounds is described. 

3. Fetal heart arrhythmia due to anoxia is deseiubed and the re- 
sponse to oxygen recorded. 

4. The etiologic factors of fetal anoxia are discussed. 

5. Early recognition of fetal anoxia and treatment by maternal oxy- 
gen therapy will prevent many cases of asphyxia neonatorum. 
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pituitiuy relationship based on animal experimentation. It .sliould be added that 
menstrual cycles over the succeeding two years have been normal; therefore the 
bleeding noted could not have been related to the onset of the menopause. 


.Sui^cfD./\ Age24. 
4- Consecutive Cycles _ 
Gdt-3 hrs. per rat 
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Chart 3. 

In the upper half of Chart 2, four cycles of Subject D. F. are illustrated and 
in the lower half, the same number for Subject M. S. Both are sn^ e womemui 
normal gj-necblogic histories. The third cycle of M. S. is presumably anovulatory, 

the others normal. 
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the use of 8 rats per da 3 "’s urine, which, while perhaps still not enough to justify 
use of the word “assay,” is at least a great improvement in sensitivity over the 
ovarian weight method. There is no correlation between volume of urine, nor 
weight of precipitate, and activity; it is therefore necessary to base results on 
“hours of excretion.” No difScultj' whatever was experienced with toxicity of 
precipitates; of the thousands of animals used in this study not one died as the 
result of injection. 

In the assay of estrin, the chloroform was placed in such volume of corn oil 
that 0.5 c.e. contained the required dose. Except where noted, the curves are based 
on a dose of one hour’s urine excretion per rat. This permits the use of 24 animals 
per day’s sample, sufficient for reasonable accuracy of results. The test is the well- 
known vaginal method of Allen and Doisy. The sensitivity of the colony was fre- 
quently cheeked with International Standard estrone. 



B. Results.— These are presented in Charts 1 to 4. Each chart includes 8 cycles 
4 m the upper half and 4 in the lower, the upper line of each half representing 
tfte gonadotropic assay in terms of average uterine weight, and the lower the 
estnn assay for the same cycle, in terms of percentage of animals showine a 
positive response. “ 


The subject (Chart 1), L. W., aged 39 years, married, mother of 3 children 
Had a normal gynecologic history. The first four cycles were normal, considering 
the second possibly anovulatory, as normal. (The question of anovulatory cycles 
s dmcussed below.) During the last four cycles she subjected herself to estrin 
experience will be more fully described elsewhere but a feiv 

was ?no''reT.p/ ^ gonadotropic output 

lahW pff f expected on the basis of a primary stimu- 

since T pituitary. The second and third cycles were normal; 

strablp 1 u ""S- estradiol daily), no demon- 

hip a “ "i’^tion of the pituitary was produced. However, an alarming episode of 

a scoSu°ed '""Si; administration of estrin was 

mpi! , apparent excessive activity of the pituitary during the fourth 

J cle may be explained as a release from a certain degree of pituitaiw inhibition 
These explanations are, of course, speculative, but are in line wiEi ttes o? ova^^^^ 
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Table I 


SUBJECT 

TOTAL 

CA’CLES 

POSITIVE 

CYCLES 

BAYS ITlECEDING 3IEXS. OP 
tiONADOTnOPIN PEAK 

PRESUJIABLY 

ANOVULATOr.Y 

L. W. 

S 

7 

13-15-]G-l(i-14-15-14 

1 

D.F. 

4 

4 

13-14-14-14 

0 

M. S. 

4 

O 

• ) 

12-13-13 

1 

A. H. 

() 

5 

13-15-15-1.5-11) 

1 

K. N. 

7 

(i 

1.3-12-14-14-12-12 

1 


2!) 

2.5 

Alin. 12; Ala.x. Id; Av. 15.] 

4 


In a previous study* I reported a series of 50 cycles in ivliich the daily 
gonadotropic output was tested. In that study the criterion of activity 
was increase in weight of the rat's ovaries. In many cases more than 
one gonadotropic peak occurred during a given cycle. In the present 
study, excluding L, W.’s cycles influenced by estrin administration, this 
irregularity ivas not ])re.sent. No doubt the explanation lies in the 
greater sensitivity of the uterine weiglit method, wliich permits the use 
of a smaller dosage and a larger number of animals. If, as seems likely, 
the pituitary maintains some degree of gonad-mainlaining activity 
throughout sexual life, the problem becomes one of determining peaks 
in its secretory activity. For this, the injection of large amounts of 
material into a few animals is unsatisfactory. On tlie basis of the pres- 
ent data, there is no evidence for multiple ovulation. The final answer 
to this, as to many related questions, must await further study. 

Tliere remains tlie question of interpretation of tliose cycles in which 
no gonadotropic peak occurs. In the paper mentioned, 3 of the 50 cycles 
were of this character; in this study, 4 of 29. If the sudden output of 
a relatively large amount of gonadotropin indicates the operation of a 
mechanism resulting in ovulation, then its absence should mean the 
failure of ovulatiop to occur and these cycles may be considered anovula- 
tory. An interesting, probably meaningless, point is that six of the 
seven cycles of this character occurred in tlie spring. 

Summarizing, it may be said that with the method and dosage used, 
a considerable degree of uniformity in results was obtained, in that 25 
of 29 cycles gave positive responses between twelve and sixteen days 
preceding menstruation; the other four no i-eaction, being presumably 
anovulatory. Further, that the use of a more sensitive method and 
larger numbers of animals has eliminated the frequent occurrence of 
multiple peaks in gonadotropin output previously noted. Finally, that, 
in mycopinion, the urinary assay method, with due regard to details of 
dosage and technique, is a valuable one, but that much further data must 
be obtained before its reliability will have been sufficiently established 
to warrant secure conclusions, from it alone, as to the time of ovulation. 

B. Levels of Hormone Excretion and Time Belationship . — In the pre- 
ceding paragraphs the gonadotropic output was considered. As a test 
for ovulation time, a dosage of three hours’ urinary excretion per rat 
appeal’s satisfactory. The uterine reaetion obtained is equivalent to that 
given by 0.5 to 1.6 intei’iiational units of either chorionic or pregnant 
mare’s serum gonadotropin. The total excretion per peak therefoie 
equals from 4 to 16 I. U. The question arises as to the secretory 
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The upper half of Chart 3 is .devoted to Subject A. H. and the lower half to 
Subject R. N. Their cycles are continued on Chart 4, there being 6 consecutive 
cycles for the first subject and 7 for the second. Both are single young women 
ivith normal histories. Each shows one presumably anovulatory cycle, the rest being 
normal. 

Chart 4 shows the results found when the last cycle of A. H. and the last two of 
B. N. were repeated, the dose of each hormone being doubled. The original graphs 
are re-drawn with the results on double dosage indicated by the broken lines. 
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Chart 4. 


DISCUSSION 

A. Time of Ovulation.~lt is unnecessary to review here the extensive 
literature on this subject. Suffice it to say that evidence from all sources 
is in general agreement that this event occurs some ten to sixteen days 
prior to the onset of the next menstruation. Here we are concerned pri- 
marily with the question of the practicability of the urine assay metliod, 
which, although tedious, has the advantage of making small demands 
upon the subject and is therefore useful for long-time studies. It is, of 
course, an indirect method and, as is true of all indirect methods, such 
as uterine motility, vaginal smear, etc., there is no certainty of the rela- 
tion of the observed phenomenon to ovulation. The only test for the 
validity of any such method therefore is its comparison with results 
achieved with others. That the agi-eement is good is- indicated hv 
I able I. 

It happens that Subject L. W. has relatively short cycles, averaging 
-b days, while those of R. N. average 34 days (one of 42 days), yet the 
peak occurs approximately the same number of days before the ensuino- 
menses m both eases. This supports the view held by most workers that 
Tile luteal phase of the cycle is of relatively fixed duration. 
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that the first effect of cstrin upon the pituitary is to stimulate it to 
secrete (or release) gonadotropin. Briefly, the mechanism of ovulation 
may then be postulated as follows: The pituitary maintains the growth 
and development of the ovary continuously. This is evidenced by the 
effects of h.ypophysectomy primarily, ]>lns the slight additional verifica- 
tion presented in the described a.ssay for gonadotropin at high dosage 
levels. With the rijiening of the follicle, Ihe secretion of e.strin begins, 
jirobably as early as the seventh day, increasing in amounf until it builds 
up to a peak. This increasing concentration acts as a stimulus to the 
pituitary whose increased oulinit is demonstrated by the appearance of 
the gonadotropin peak. That thi.s gonadotropin is pituitary in origin 
seems likely* hut whether it difl’ers only in amount or perhaps qualita- 
tively as well from the ovary-maintaining princijfic is not known. It is 
believed** that a projier combination of both follicle-stimulating and 
luteinizing hormones is neee.ssary for ovulation; that addition of lutein- 
izing hormones to follicle-stimulating hormone ])reparations gives an 
augmented ovarian reaction in the immature rat”; and there is evidence 
that the chief effect of cstrin stimulation on the pituitary is, at first, to 
increase the output of luteinizing hormone.' 

The second wave of cstrin secretion, usually as great as or greater in 
amount than the first, does not. usually result in a rise in gonadotropin. 
This estrin is iiresumably secreted by the corpus luteum and its inability 
to stimulate the pituitary must be due to the inhibiting effect of the 
progestin being jiroduced simultaneously. To check this point, as well 
as to render the picture complete in other respects, simultaneous de- 
termination of progestin (pregnanediol) is necessary. We have at- 
tempted to do this by the method of Venning® but although satisfactory 
for pregnancy urine, we have not been able to convince ourselves of the 
reliability of this method as ajiplied to daily samples of normal urine. 

There remain to be considered the few cycles which do not fit into the 
theory suggested above. In the second cycle of L. W. (Chart 1), it ap- 
pears that the estrin output, although apparently normal, did not result 
in sufficient hypophyseal stimulation to produce a peak. From the 
failure of a second estrin wave to appear, one might assume that ovula- 
tion had not occurred. Cycle R. N.-6 shows an apparent failure of estrin 
secretion, consequently no hypophyseal activity and no ovulation. 
Cycles M. S.-3 and A. H.-6 are anomalous and cannot be explained, as 
in both eases a second wave of estrin (presumably from the corpus 
luteum) occurred without the hypophyseal activity assumed to be neces- 
sary for ovulation. These occasional aberrant cycles cannot fail to cast 
doubt both on the validity of the theory and the reliability of the method. 

I can only repeat that, for the establishment of either, the accumula- 
tion of more data is an absolute necessity. 

SUMMARY 

Day-bj^-day assays, for both estrin and gonadotropin, during a total 
of 29 cycles, of 5 subjects, have been made. The results were as follows : 

1. As I'egards time of ovulation: Of the 29 cycles, 25 gave evidence 
of ovulation occurring between the tumlfth and sixteenth days preceding 
the onset of the next menstruation; the other 4 were considered anovula- 
tory. 
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activity of the pituitary at other times during the cycle. The diffi- 
culty in determining this is that the amount of gonadotropin in each 
day’s output is so small that with present methods it is impossible to 
assay it at two or three dosage levels, using a sufficiently large number 
of animals on each dose for the results to be meaningful. We did repeat 
three cycles, A. H.-6 and R. N.-6 and 7 (see Chart 4), on double the origi- 
nal dose, i.e., six hours’ excretion per rat instead of three. Half the 
urine having been used on the original dose, only 2 rats could be used 
on the larger, and the results cannot be considered quantitative. For 
A. H.-6 the double dose curve shows two additional peaks, R. N.-6 a 
saw-tooth effect with many positive responses and R. N.-7 a duplicate of 
the original curve. While no conclusion as to amount or regularity of 
secretion is possible, activity of the pituitary, as indicated by the appear- 
ance of its secretion in the urine, does occur at other times than the mid- 
interval. 

The excretion of estrin during the menstrual cycle has been in- 
vestigated by a number of workers, Gustavson and others^ having con- 
tributed probably the most thorough study. They found two peaks in 
estrin excretion as typical of the normal cycle, the amount at the peaks 
being equivalent to 600 to 800 I. U. In the present study a somewhat 
simpler method, both of preparing the sample and indicating the results 
was used, the results being shown simply on the basis of the percentage 
of animals responding positively to a dose (as a rule) of one hour’s 
excretion per rat. Exact quantitative comparison is not possible but 
peaks showing 100 per cent positive responses are equivalent to an out- 
put of approximately 800 I. IT. The possibility of estrin excretion at 
a lower level during phases of the cycle other than the normal waves was 
considered and in the three duplicate cvcles shown in Chart 4 the assay 
was repeated using a dose of two hours’ urine per rat. As before, fewer 
animals (6 only) could be used on each day’s sample. For A. H.-6 the 
excretion on the higlmr dose was found to be almost continuous after the 
first week. For R. N.-6 (a peculiar cycle in that no indication of estrin 
excretion was found at the usual dose) the higher dose showed that 
estrin was being excreted, although at a low level, for R. N.-7 the curves 
pai’allel each other. 

Summarizing the data concerned with estrin excretion, a two-wave 
type of curve appears to be normal although the waves themselves are 
irregular in outline; at the peak some 600 to 8D0 I. U. are excreted daily; 
assay at high dosage shows estrin may be excreted throughout the cycle 
except for the first week. 

A comparison of the time of occurrence of corresponding estrin and 
gonadotropin peaks leads to the interesting finding that the excretion 
of estrin invariably precedes that of gonadotropin. Presumably the 
same is true of their production by the glands involved, and, if this 
finding is verified, the somewhat unexpected conclusion must be reached 
that the original stimulation to oiuilation is ovarian rather than hypo- 
physeal in origin. While at variance with the commonh- accepted iuew 
that the pituitary is the motor governing ovarian function, this findinf>- 
is supported by the results of animal experimentalion, which indicate 
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the relatively few babies foiiiid to be syjihilitic in tlie pediatric follow- 
up clinic. This impression becomes even more significant when one 
takes into account the incidence of patients seen late in pregnancy and 
the number in whom irregular and inadequate therapy had' been 
instituted. 

Much has been written recently concerning the reaction of the preg- 
nant Avoman to the arsenicals^* and of the beneficial effect of preg- 
nancy on the syphilitic statc.^' Very little is known concerning the 
effect of these drugs on the fetus in utei-o although some believe that 
antisyphilitie therapy probably does carry a mortality rate for the 
fetus. 

Because of the occasional occurrence of definitely .syifiiilitie babies 
from mothers showing no clinical signs of the disease and whose serology 
is negative, many obstetricians haA’e adopted the rule of treating every 
patient during pregnancy Avhose sei’ology is suggestive or Avhose history 
or that of her husband gives positive evidence of this disease or of ti’eat- 
ment for it.^^ It seems obvious that such rules bring under this regimen 
those patients who have been thoroughly treated and biologically cured 
of sj'philis as well as a foAV patients who have never had the disease. 

The records of the patients Avho liaA’C been treated in this Hospital 
for the past seven years have been examined in an effort to obtain a 
clearer view of the factors which play a part in the satisfactory out- 
come of the fetus ; to determine, if possible, which patients may expect 
a satisfactory outcome of the pregnancy; and to attempt to find Avhether 
type and amount of antisypliilitic therapy as such appreciably affect 
the fetal mortality and incidence of infection. 


AIATEIUAES AND METHODS 

The charts of 3SG patients in whom 453 pregnancies liad occurred were reviewed. 
One hundred ninety-two of these pregnant women iiad been delivered on the in- 
patient service of the New Y^ork Lying-in Hospital and 2G1 had been cared for on 
the out-patient service of this hospital at the John E. Berwind Free Maternity 
Clinic of New York City. 

All of these patients had had pregnancies occurring between the years 1932 and 
.1939, inclusive, and had been registered in these services. All had received routine 
antenatal care in addition to the antisj^iliilitic therapy, and each patient had been 
given more than one treatment for the suspected syphilis. 

The scale of society from which these people came ranged from the very poor, 
most of which were Berwind Out-door Clinic patients, to the middle stratum of 
society seen in the New York Hosjjital. Two hundred and thirty-nine of these preg- 
nancies were in colored and 214 in white women. 

Upon registration the prospective mothers had been subjected to a thorough 
medical history and a complete physical e.xamination. Laboratory work on all pa- 
tients consisted of a serologic test for sj’pliilis (Wassermann or Kline) and a 
hemoglobin determination of the blood ; albumin and sugar were tested for in the 
urine. 

Following the finding of a history of syphilis, a history of treatment, or Ppsn 
tive or questionable serology, the patient was immediately referred to the S5q)hilitic 
clinic where a more complete venereal history was obtained and the serology re- 
peated with specimens being sent to the Laboratories of the Board of Health o le 
City of New York. In doubtful eases the families of the patients were investi- 
gated. All patients were treated during the pregnancy who had histories of sj-ph- 
ilitic infection, who had been treated previously for this disease, or whose serology 
and family investigation failed to leave any reasonable doubt that the patien 
might have syphilis. 
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2. As regards hormone excretion levels : The amount of gonadotropin 
produced during peaks of activity was equivalent to from 4 to 16 I. tl. 
Some evidence was obtained supporting the view of hj^pophyseal activity 
at other times than the mid-interval. The excretion of estrin took place 
in two waves, the daily output at the peak being approximately 800 I. II. 
Some degree of estrin excretion may take place at other times during the 
cycle except during the first week. 

3. As regards time relationship of hormone excretion : Invariably the 
ovarian activity, as indicated by increasing estrin excretion, precedes 
hypophyseal activity, as indicated by the gonadotropin jieak. On the 
basis of this finding a theory of the mechanism controlling ovulation is 
tentatively suggested. 
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AN EVALUATION OF THE EFFECT OF ANTENATAL ANTI- 
SYPHILITIC THERAPY ON PETAL MORTALITY AND ON 
CONGENITAL SYPHILIS 

L. V. Dill, M.D., H. J. Standee, M.D., and C. E. Isenhour, M.A., 

New York, N. Y. 

(From the Departinent of Obstetrics and Gynecology, Coimell University Medical 
College, and the Nexo York Rospital) 

/^NE of the greatest steps forward in the history of obstetrics was 
the advent of the treatment of syphilis in the pregnant woman,^ 
with the coincident reduction of fetal death rate and incidence of fetal 
infection. Prior to this time not only one-half of the fetuses of these 
women were born dead but also only a small number of those both dead 
and living were found to be unaffected by the virus.^-® With institution 
of adequate treatment the reduction of this astounding devastation of 
fetal life has been almost miraculous, and striking results have been 
obtained even with scanty amounts of therapy.®'® 

There is no room for doubt that adequate antisyphilitic therapy 
instituted early in the course of pregnancj^ will greatly reduce the 
number of disastrous and infected products of conception, and studies 
have shown that therapy prior to conception, even inadequate, materially 
affects the incidence of infection in the fetus.®’ 

Although we have seen a comparatively large numlier of pregnant 
women Avith positive serology, we have been impressed ivith the scarcity 
of signs and symptoms of congenital syphilis in the fetuses and AAntli 
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York Hospital or rarely to one of the Hew York City hospitals. No patients are 
included in this scries who were not delivered at Berwind or in the Now York 
Hospital, although a few of the Berwind cases were lost to City Hospitals because 
of complications. In this sense the New York Hospital series and the Benvind 
series are complementary rather than comparable. 


COXTROHS 

Four hundred and fourteen patients who had uOO pregnancie.s, 200 pregnancies 
from the New York Ho.spifal and .‘lOO from the Berwind Clinic, wore used as con- 
trols for the .syphilitic series. Approximately an equal number of consecutive 
deliveries were taken from each of the years included in the syphilitic group. 
These patients were taken care of in the same manner as the syphilitic group, 
but at no time showed evidence of even doubtful serology and had no historj- of 
syphilitic infection or treatment for this disease. An effort was made to 
approximate the parity and the age of the patients in the .syphilitic group 
(Table 1). It is to bo noted, however, that the percentage of colored patients in 
the control group is considerjibly lower than the percentage in the .syphilitic series. 
No follow-up observations on these babies are available and no Wassermann test 
or long bone studies were made, except of stillborn babies. 

No effort was made to collect a series of untreated .syphilitic patients, as the 
paucitj- of the material would make these figures statistically unsound. 


Table I. Compahative Bata ox the Obstethic Type oe Patiext Ixcluded ix 

Tins Series 


1 

1 SYBinUTIC 

1 COXTROL 


X. Y. 

HOSPITAL 

BEtnVIXI) 

N. y. 

HOSPITAL 

BEKiriXD 

Number of patients 

ITii 

211 

142 

272 

„„„„ (White 

1 Colored 

115 

S3 

12S 

171 

GO 

130 

14 

101 

Average age 

27.7 

29.5 

27.3 

28.8 

Number of previous prog- 

3-19 

831 

238 

S7G 

nancies 





Average per patient 

1.9 

3.S 

1.6 

3.2 

Number of pregnancies ob- 

192 

261 

200 

300 

served 





Babies followed 

149 

73 

— — - 

— 

“Maternal (Positive 

142 (74%) 


_ — 

— 

serology 1 Negative 

50 (2G%) 




— 

fMaternal (Positive 

121 (G3%) 

19S (70%) 

0 (0%) 

U (0%) 

W assermann ) N egati ve 

71 (37%) 

G3 (24%) 

200 (100%) 

300 (100%) 


*Both Wassermann and Kline tests were done on N. Y'. Hospital patients. 
tOnly tlie Wassermann test was done on the Berwind group. 


OUTCOME OF PREVIOUS PREGNANCIES 

The 3S6 patients of our syphilitic series had had IIGO previous pregnancies, 
almost two each for the New York Hospital group and four each for the Beruind 
group (Table II). Although the Berwind group showed slightly more living term 
pregnancies than the New York Hospital group, more than two-thirds of Uiese 
pregnancies in each group had ended in term deliveries and had resulted m n in^ 
children, which at this time are living and clinically well or have succumbe ° “ 
of the usual childhood diseases, according to the maternal history. The nons.ypiuii i 
controls show a similar group difference although a distinctly ngict peice 
of term living fetuses is noted. _ 

The greatest loss of life in both syphilitic and contiol gioup occuiied 
early abortion division, with a noticeably higher incidence in le i e\\ 
Hospital series. 
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The treatment at the in-patient department has consisted for the most part of 
continuous therapy with arsphenamine alternated with courses of bismuth. Some 
of the patients have received neoarsphenamine and bismuth in alternating courses 
and some have received them in combined therapy. Recently combined therapy 
with mapharsen and bismuth has been instituted. A few patients have had indi- 
cations for the use of tryparsamide or silver arsphenamine, but these have been 
infrequent. At the Berwdnd Clinic all therapy consisted of neoarsphenamine, 
alternated with courses of bismuth. 

At the time of deliver^', the maternal and cord Wassermanns were done, and the 
placenta examined grossly and microscopically. The blood Wassermann reaction of 
the baby and x-rays of the long bones were done six to nine days post partum. 

Autopsies were obtained on all but a few of the dead babies and spirochetes 
were routinely searched for in most of these bodies. A culture of the heart blood 
was usually done. 

All living babies were routinely referred to the pediatrics department of the 
hospital for follow-up observations and were seen at three-month intervals or more 
fiequently if conditions warranted. The babies from the Berwind Clinic were re- 
ferred usually to this clinic or to the nearest City health center. Routine serologic 
tests, x-ray studies of the long bones, and careful physical examinations rvere made 
at regular intervals. An attempt was made to follow all babies for eighteen months 
if proved to be not infected, and for a longer period if syphilitic. 

The charts of these patients were studied from the points of view of the age, 
race, and outcome of the previous pregnancies. The blood Wassermanns on admis- 
sion, at delivery, and at six weeks and tw'o years post partum were recorded as well 
us the duration of antenatal care and duration of the pregnancy. The labor was 
studied with reference to duration, type of pelvis, and complications of the normal 
mechanism in order to rule out obstetric trauma as a cause of death or poor 
condition of the baby. The baby wms studied as to condition at birth, length, 
weight, x-ray of long bones, cord Wassermann, placental -weight and pathology. 
The condition of the baby and the blood Wassermann at six -umeks and at the end 
of the pediatric follow-up were also considered. 

The previous course of the mother, when known, -ndtli reference to the serology, 
duration of the disease, and exact amount of previous treatment, was recorded. 
(Records from the source of treatment were consulted when possible; othermse the 
history of the patient was taken as the source.) 

The treatment during the present pregnancy -urns recorded as to duration, amount 
and type, and severe treatment reactions were noted. The course following de- 
livery at the end of six -weeks and two years wdth the serology and tjqje of treat- 
ment was included. 


In the classification of babies of the series observed, babies were considered 
"term” which were above 2,500 Gm. in weight or above 45 cm. in length. Babies 
were considered premature -udiich weighed from 1,500 to 2,500 Gm. or were below 
45 cm. in length. All products of conception from 100 to 1,500 Gm. -n-ere consid- 
ered ^‘late abortions” and those below 100 Gm. -were considered "early abortions.” 

The classification of babies of the previous pregnancies -u-as carried out as fol- 
lows; Babies -u’ere considered “term” which were above 5 pounds or later than 
eight months; babies -u-ere considered premature -which were above 3 pounds or later 
than seven months’ gestation; when delivery occurred bet-u^een the fourth 
and sixth months the product -urns considered to be a "late abortion” and when 
prior to the fourth month -urns considered an "early abortion.” 

Babies were classified as normal only after numerous physical examinations, 
mod serologies and x-rays of the long bones over a period of six months or more 
lad failed to reveal evidence of the disease. No babies were classified as syphilitic 
rj autopsj" since none -were found to have spirochete-containing tissue. 

Under the classification of abortions no pregnancies terminated by induction or 
operative interference were included in this series, either in the previous or the 
present pregnancies. 

comparable in that any serious complication of the 
enatal course or delivery encountered at Berwind Clinic is referred to the New 



970 


AMERICAX JOURNAL OF OBSTETRICS AND GYNECOLOGY 


to treatment before the end of tlie first month of life, had an immediate reversal 
of scrolog?'. Therapy was diseontinucd after a few months and long foUow-up 
failed to reveal return of the positive serology or clinical evidence of syphilis; 
therefore these babies were considered normal. 

It is obvious that the percentage of .syphilitic babies is higher in the group 
where the maternal Wassorniann was positive, but we were unable to find any 
significant difl’erencc in the number of fetal casualties. 

It is of interest to note that we found 4 infants in whom the blood Wassermann 
failed to bcconie negative even after two or three months, and in one case it 
remained po.sitive for si.v month.s, TIic.se children have .shown no clinical evidence 
of .syphilis and with no treatment have remained clinically and serologically free 
from the disease for more than four years. 


T.vni.E IV. SnowiN'o tiie iKcinExcE ok Sionikxcan't CHAxnr,.s ik the Peacekta 
AN’ n THE Loxo BOXE.S OF THE IXFAXT AXD OK A PO.SITIVE ReACTIOX OF TIIE 
Conn Blood axd ok the Motheu'.s Blood to the States of the Fetus 




; srpiiiLiTic babies 

[ xox.SYPmLmc babies 



X. Y. j 

BEItWIXD 

N. Y. 

BERWIND 



HOSPITAL : 

HOSPITAL 

Number of babies 

followed 

9 j 

0 


131 

68 

Cord Wa.^sermann 

( Negative 

1 (11%) 

0 

(0.0%) 

SG (Sl%) 

49 (83%) 

1 Positive 

S (S97c) 

0 

(0.0%) 

20 (19%) 

10 (17%) 

Placenta 

i 

\ Negative 

S (100%) 

0 

(0.0%) 

97 (9S%) 

40 (91%) 

1 Positive 

0 (0.0%) 

0 

(0.0%) 

2 ( 2%) 

4 ( 9%) 

Long bones 

( Negative 

7 (7S%) 

0 

(0.0%) 

SI (96%) 

42 (98%) 

1 Positive 

2 (22%) 

0 

(0.0%) 

S ( 4%) 

1 ( 2%) 

Maternal 

\ Negative 

1 (11%) 

0 

(0.0%) 

50 (3S%) 

14 (21%) 

Was.sermann 

} Positive 

S (S9%) 

0 

(0.0%) 

SI (72%) 

54 (79%) 


tVe were .surprised to find that roentgenograms of the long bones were fre- 
quently in error in the diagnosis of congenital syphilis on the appearance of the 
irregularities of the bone metaphysis. Appro.ximntely 95 per cent of the x-rays 
of the long bones were negative for syphilis when the baby was normal, but 2 to 4 
per cent of the.«e babies also showed the changes which were diagnosed as definitely 
syphilitic by McLean’s criteria.i^-ir Of the syphilitic babies, 20 per cent were 
found to have bone changes compatible with congenital syphilis, but in SO per cent 
the bones were considered negative for significant x-ray changes (Table IV). 

Placental findings were also of note in that 90 to 95 per cent of the placentas 
from the nonsyphilitic children were classified as normal, while 2 to 4 per cent of 
these babies had placentas which were classified as syphilitic according to the 
changes described by Prankel.is In the syphilitic group, none of the placentas 
showed histologic evidence of syphilis. 

Of the cord Wassermanns done on G of the syphilitic babies, onty one was found 
to be negative, and here the Ivline test was strongly positive. The cord Wassermann 
was positive in IG to 18 per cent of the normal babies and negative in SO to 8 
per cent. We found only one positive cord Wassermann in a mother whose bloo 
Wassermann was reported repeatedly negative and this baby was definitely syphi itic. 
It is worthy of note, however, that the Kline reaction in this patient was strong } 

positive. j 4 - hP 

No babies either deadborn or dying in the neonatal period were found to oe 
sj'philitic at post-mortem examination, either by the supposedly charac eris ic 
changes in the bones or bj' finding spirochetes in the tissues. 

The placental weights and the weights of tlie babies of syphilitic "ers o 
both groups were compared with those of the control t ® -CTri«nital 

Berwind babies averaged about 100 Gni. more than those of the Lew : 

group, and tlie controls were slightly heavier than the babies o le )P 
mothers. 
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The number of term deadbirths and neonatal deaths as well as premature 
deadbirths and late abortions was significantly higher in the syphilitic groups than 
in the nons'yphilitic control groups. 

\ 

Table II. Showing the Outcome op Previous Pregnancies in the Two Groups 
OP Syphilitic Patients as Compared With Similar Pregnancies 
IN Analogous Groups op Nonsyphilitic Mothers 



syphilitic 

1 CONTROL 

N. Y. 

HOSPITAL 

beravind 

N. Y. 

HOSPITAL 

1 

BER-WIND 

Number of patients 

175 

211 

142 

272 

Total pregnancies 

348 

817 

238 

876 

( Living 

Term ■; Deadborn 
LNeonatal 

233 (67.9%) 
14 ( 4.1%) 
7 ( 2.0%) 

614 (75.2%) 
38 ( 4.7%) 
18 ( 2.2%) 

190 (79.8%) 
5 ( 2.1%) 
0 ( 0.0%) 

751 (85.7%) 
13 ( 1.5%) 

8 ( 0.9%) 

[ Living 

Premature 4 Deadborn 
LNeonatal 


8 ( 1.0%) 
38 ( 4.7%) 

5 ( 0.6%) 

1 ( 0.4%) 

2 ( 0.8%) 
2 ( 0.8%) 

3 ( 0.3%) 

0 ( 0.0%) 

4 ( 0.5%) 

Abortions ' 

1 Late 

65 (18.9%) 
14 ( 4.1%) 

68 ( 8.3%) 
28 ( 3.4%! 

35 (14.7%) 
3 ( 1.3%) 

91 (10.4%) 

6 ( 0.7%) 


OUTCOME OP PRESENT PREGNANCIES 

More than 80 per cent of the pregnancies of sypliilitic patients in the New York 
Hospital group and 90 per cent of the Berwind pregnancies observed terminated 
in living term babies, a percentage which is significantly lower than the correspond- 
ing number occurring in the nonsyphilitic control patients (Table III). 

In these pregnancies the greatest loss of life occurred in the term deadbirth 
and neonatal death groups, this loss exceeding the control figures by more than 
100 per cent. Here again there is a considerable preponderance of fetal mortality 
in the New York Hospital group. 

The number of premature living babies and premature neonatal deaths is 
distinctly increased over control levels only in the New York Hospital cases. 

The high incidence of early abortion of the New York Hospital control group 
IS well out of proportion to both syphilitic groups and to that seen in the Berwind 
nonsyphilitic patients. 


Table III. Showing the Outcome op Present Pregnancies With Treatment 
IN Syphilitic Patients as Compared With Similar Pregnancies 
IN Analogous Groups of Nonsyphilitic Mothers 


1 

SYPHILITIC 

CONTROL 

N. Y. 

HOSPITAL 

beravind 

N. Y. 

hospital 

beravind 

Number of pregnancies 

192 

261 

200 

300 

( Living 

Term -j Deadborn 
LNeonatal 

148 (77.1%) 
14 ( 7.3%) 
8 ( 4.2%) 

239 (91.6%) 

6 ( 2.3%) 

7 ( 2.7%) 

172 (86.0%) 
6 ( 3.0%) 
1 ( 0.5%) 

289 (96.3%) 

2 ( 0.7%) 

1 ( 0.3%) 

r Living 

Premature 4 Deadborn 
LNeonatal 

12 ( 6.3%) 
1 ( 0.5%) 
4 ( 2.1%) 

4 ( 1.5%) 

2 ( 0.8%) 

1 ( 0.4%) 

6 ( 3.0%) 
1 ( 0.5%) 
0 ( 0.0%) 

4 ( 1.3%) 

2 ( 0.7%) 

0 ( 0.0%) 

Abortions \ 

/ Late 

2 ( 1.0%) 
3 ( 1.6%) 

1 ( 0.4%) 

1 ( 0.4%) 

10 ( 5.0%) 
4 ( 2.0%) 

0 ( 0.0%) 

2 ( 0.7%) 


EVALUATION OF DIAGNOSTIC CRITERIA FOR CONGENITAL SYPHILIS 

With pediatric follow-up of more than G months we were able to find only 
all resulting in babies which could definitely be called syphilitic, anil 

• 01 the.<;e were subjected to treatment (Table VIII). Two other babies, subjected 


















972 


AlklERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


percentages of sypliilitic babies were noted in the younger age groups, and that 
the incidence of infected babies dropped off with the ascending age of the patient. 
This was also found to be true for the percentage of dead babies, with the single 
exception of those occurring in the “40 years of age” group. We were not, how- 
ever, able to show that the increased age placed the patient in a safe class for 
prognosis for the fetus inasmuch as sj'philitic babies were observed even in the 
older age groups (Chart 4). 



Chart 1. — Tlie distribution of patients, infected fetuses, and fetal mortality with 
regard to the amount of arsenical therapy received by the mother during the ante- 
natal course. — . — ., Number of patients; , per cent of dead babies: 

per cent of syphilitic babies. 



Chart 2. — The distribution of patients, infected fetuses, and fetal mortality with 
regard to the amount of bismuth therapy received by the mother during the ante- 
natal course. — . — ., Number of patients; , per cent of dead babies; 

per cent of syphilitic babies. 
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Table V. Showing the Average Placental Weight and Average Baby Weight 
IN THE Two Groups op Syphilitic Patients as Compared With the 
Two Analogous Groups of Nonsyphilitic Patients. Similar 
Averages Are Also Shown for the Syphilitic Babies 



SYPHILITIC 

patients 

1 CONTROL PATIENTS 


N. Y. 

hospital 

BERWIND 

N. Y. 

HOSPITAL 

BERWIND 

All babies; 

Average placental weight 
Average baby weight 

636.1 

3223.4 

616.5 

3460.8 

648.7 
3312.2 ' 

611.0 

3549.5 

Syphilitic babies : 

Average placental weight 
Average baby weight 

640.0 

3234.0 

— 

— 

— 


The placental weights were not consistently different. 

The weights of the babies and of the placentas of the group of babies found 
later to be syphilitic were not significantly different from the remainder of the 
group. 

EFFECT OF TREATMENT 


Because of the size of the series and the relatively small number of syphilitic 
babies found, it is impossible for us to attempt to determine the effects of treat- 
ment except in relation to the number of syphilitic babies and the number of fetal 
deaths occurring in the different treatment groups and the different age groups. 

A steadily progressive diminution of syphilitic babies is noted with the increased 
amount of therapy that the mother received antepartum and only one fetus was 
found to be syphilitic whose mother received more than 6 grams of an arsenical 
preparation (Chart 1). 

No correlation of total amount of bismuth therapy to the evidence of syphilitic 
infection of the fetus was noted (Chart 2). 

The occurrence of deadborn babies and neonatal fetal deaths was not found to 
vary directly with the amount of either type of treatment received. On the contrary, 
with advancing dosages of both arsenic and bismuth, there was found to be a 
steady fall in the number of fetal casualties until, with good therapeutic doses of 
arsenic, a number not exceeding the control level was obtained. 

The effect of treatment prior to the pregnancy is of considerable interest and 
importance (Table VI). 

It is worthy of note that no syphilitic babies were obtained in the group receiving 
treatment both prior to and with the pregnancy, even though a considerable num- 
ber of these patients received minimal treatment in both instances. 

An attempt to correlate the number of dead babies with the presence of previous 
treatment showed a noticeably lower incidence, seemingly within control levels, for 
us group, while those receiving no treatment prior to the pregnancy had a noticeably 
higher fetal mortality rate. 

We were unable to correlate the amount of previous treatment with the number 

0 fetal deaths and could find no effect of previous treatment on the fetal mortality 

01 tlie previous pregnancies. 

The time of onset of treatment in the pregnancy was correlated with the 
Dci ence of syphilitic and dead babies. The incidence of syphilitic babies was 
ound to decrease significantly as the length of treatment increased. More fetal 
dMfi’"''’ occurred in patients registering early, although the peak of fetal 

^ control group and fell below the syphilitic group 

approaching term (Chart 3). -i E I 


INFLUENCE OF THE AGE OF THE PATIENT 

incidence of dead and syphilitic babies with 
duratim. Z infection, using the age of the patient as a rough index of the 
' 01 t the infection m the mother. It seemed quite obvious that the higher 
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Table VI. Showing the Effect op Previous Treatment on the Outcome of 

Pregnancy 



1 SYPHILITIC PATIENTS | 



WITH PREVIOUS 

WITH NO PREVIOUS 

CONTROLS 


TREATMENT 

TREATMENT 


Number of pregnancies j 

260 

193 

500 

Babies followed 

123 

88 

— — 

S}q)hilitic babies 

0 (0.0%) 

9 (10.2%) 



Dead babies 

17 (6.5%) 

16 ( S.4%) 

29 (5.8%) 


COAIPLICATIONS OF PREGNANCY 

Dystocia, pyelitis, and ante-parturn bleeding were not noted to have an increased 
frequency in either syphilitic group. Three patients delivered hydatidiform moles, 
an incidence of 0.66 per cent of the total group. Toxemia of pregnancy, however, 
was found to have a real increase in incidence, although this increase could not 
be correlated with the amount of treatment nor with the time it was beg^n, nor 
with the amounts of arsenic or bismuth received (Table VII). It would seem that 
the lower incidence in the Berwind syphilitic group as compared with the controls 
in that clinic merely means that a greater percentage of these patients had been 
sent to the New York Hospital. 


Table VII. Showing the Incidence of Toxejiia in Syphilitic and 

Control Groups 



SYPHILITIC 

CONTROL 

N. Y. HOSPITAL 

BERWIND 

N. Y. HOSPITAL 

BERWIND 

Total pregnancies 

192 



300 

Cases with toxemia 

29 



14 

Per cent with toxemia 

15.1 



4.7 


DISCUSSION 

The incidence of dead and syphilitic babies in this series is very 
small and well bears out the clinical impression that syphilis need be no 
longer the primary cause of death in the fetus nor a frequent disease 
in the newborn. 

McCord^® has shotvn that the previous pregnancies tvhich occurred 
in his series of patients had resulted in large numbers of disastrous 
terminations, and untreated sj^philitic patients have been shoivn® to have 
a comparably high fetal mortality I’ate. The group of pregnancies in 
our previously untreated patients showed 65 to 75 per cent living 
babies and no significant difference could be made out when compared 
with previous pregnancies of the group wdiich had been treated some- 
time previously. 

The outcome of the present pregnancies corresponds well with figures 
previously reported for treated series."'® Although the incidence of 
stillbirths is slightly higher than that in a similar group of control 
patients, this difference is not alarming, and the low incidence of in- 
fected babies is most gratifying. 

One explanation for this lowered mortalitj' and incidence of fetal 
infection is obviously antenatal therapy. The treatment received prior 
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Chart 3 ^The distribution of syphiiitic and control P^ttients, infected fetuses, 

nd fSal mortality in both the syphilitic and control groups with regard to tli^e 
^eek of prSnancy in which registration occurred or in treatment was started. 

_ -Nriimher of svnhilitic patients: . number of control patient, 

er cent of syphilitic babies ; per cent of dead babies in the syphilitic group , 


, per cent of dead babies in the control group. 



YEARS OF AGE 

Chart 4. — Tlie distribution of sj'philitic and control patients. Infected fetuses, 
and fetal mortality in both syphilitic and control groups with regard to tlie age of 

the mother at the time of delivery. — . — Number of syphilitic patients; 

number of syphilitic patients whose babies were followed in pediatrics; , num- 
ber of control patients; , per cent of syphilitic babies; , per cent 

of dead babies in the syphilitic group; , per cent of dead babies in the con- 

trol group. 
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to pregnancy certainly plays a fundamental part. The fact that a large 
number of patients who had received minimal amounts of treatment 
during the pregnancy, prior to it, or both, and still had a satisfactory 
outcome suggests that a fair number of these patients had received their 
infection very early in life, and that it had become attenuated with the 
passage of time prior to conception. It is also possible that the disease 
itself has become less virulent since the advent of modern therapeutic 
methods. 

The only method we have considered as absolute in the diagnosis of 
syphilis in the fetus is a pediatric follow-up of six months or more, and 
to this have been compared other generally used methods. Although 
this period of time is probablj'^ not sufficient to be absolute, it is felt that 
the small numlier of babies who might develop positive serology or 
clinical symptoms and signs following this time would not materially 
alter our statistics.^® 

An attempt to follow all babies from eighteen months to two years 
was made and failure to report for clinic appointments was vigorously 
investigated by the Social Service Department. Loss of cases in the 
follow-up was more evident in the non-syphilitic group than in the 
syphilitic group since more effort was made to follow the baby where 
doubt was felt for the syphilitic status than where the nonsyphilitic 
status was considered relatively certain. 

The findings of the x-ray of the long bones, placental histology, and 
cord Wassermann bear out this faith in the pediatric folloiv-up and 
the real lack of specificity of any or all of the other means of diagnosis. 

The relative value of the x-ray diagnosis is of course colored by 
individual interpretation of the films; and antisyphilitic and other 
types of medication (particularly bismuth), varying bone densities and 
poor plates all probably decrease their reliability. Numerous types of 
bone abnormalities have been shown to be confused with the type of 
lesions produced by syphilis.’ 

Although placental histology as a diagnostic aid to congenital sj'philis 
has been time honored,’® it has not been generally recognized that the 
tjTiical picture was originally applied only to macerated fetuses.^® 
Here again individual interpretation plays a great part in the diag- 
nosis.®®-®® It also seems obvious that extraneous factors such as pre- 
maturity and vascular diseases of the placenta which are nonsyphilitie 
in origin may serve to produce the same picture. 

The cord Wassermann seems to be of value as an absolute diagnostic 
aid in congenital syphilis only when it is positive and the maternal 
blood ^yassermann is negative. It is recognized,, however, that a fetus 
born with a negatii-e cord Wassermann may develop syphilis. 

Although this series and those previously reported bear out the fact 
that the x-ray of the long bones, placental histology, and cord Wasser- 
mann more often show the so-called pathognomonic changes ivlien the 
baby is syphilitic,’-® it is also significant that none of the criteria are 
absolute. Also the baby may be syphilitic but show none of these signs. 
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It has also been noted that the reagin titer of the bahj^’s blood may 
remain higli for much longer periods of time than have been generally 
accepted,-® while the fetus may still fail to shoAV signs of syphilis after 
prolonged follow-up. These observations tend to suggest that sj^philis 
should be neither diagnosed nor treated until sufficient observation has 
been carried out. 

This series confirms the previous work that a patient who receives 
more than 4 Gm. of arsenic has less than a 5 per cent chance of bearing 
a syphilitic child.® Even more than 6 Gm. during the antenatal course, 
however, do not absolutely insure a nonsyphilitic fetus.^® ' 

The reduction in fetal mortality and infection associated with the 
early onset of treatment is quite evident in this series as in the previously 
reported patients.®'^® 

Treatment received both prior to and during pregnancy produces the 
most striking and reliable effect on fetal incidence of infection and 
mortality. Although this finding has been previously described,®’ 
its real significance has not been appi’eeiated by many physicians treat- 
ing pregnant women. Among these patients of our series, no syphilitic 
infections were noted and the fetal mortality was comparable to that 
of the nonsyphilitic, nontreated conti’ols. 

One of the original purposes of this study was to determine what 
effect treatment alone played in the production of fetal mortality.. In 
taking that group in which the incidence of .syphilitic infection of the 
fetus is at a very low figure (patients who had received treatment prior 
to and during this pregnancy), we find that tlie mortality rate is quite 
comparable to that of a similar group of normal, nonsyphilitic patients 
in whom no treatment has been carried out. This is also borne out by 
the low mortality rate of fetuses v’hose mothers have received early and 
adequate treatment. 

The high incidence of fetal mortality and fetal syphilitic infection 
in the group receiving minimal amounts of therapy suggests that this 
mortality is due to syphilitic infection of the fetus. This would also 
tend to show that if antisyphilitic thei’apy causes fetal death (which we 
cannot demonstrate), it occurs as in the adult as a sensitivity reaction in 
the early coui’se of treatment, and therefore no real advantage would be 
obtained by giving the suspected mother a few treatments for prophj^- 
laxis of the child. 

It is Iviiown that the patients with old infections have less tendency 
to transmit the disease to the fetus,^^ and our figures, using the age of 
the patient as an index to the duration of infection, tend to substantiate 
this finding. However, since most of these patients have no knowledge 
of the duration of the infection, it is unsafe to use age as a basis for 
giving or withholding treatment. 

There seems to be a significant rise in fetal mortality in the earlier 
age groups, and also in the elderly patients. Cole® has postulated that 
the early rise is due to the activity of a recent infection, and the rise of 
fetal mortality late in life is similar to that described in control patients 
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PSYCHIATRIC CONTRAINDICATIONS IN THE USE OP 
ESTROGENS DURING THE MENOPAUSE 

W. Lynwood Heaver, M.D., White Plains, N. Y. 

(From the clinical services of The New TorF Hospital, Westchester Division) 

T he therapeutic management of the nervous menopausal female offers 
a challenging problem. NqvalC has warned the physician not to be 
hasty in blaming a woman’s elimaeterie experience for any peculiar 
symptom complex that defies usual diagnostic methods. After satis- 
factorily ruling out possible organic factors, attention may then be 
directed toward the menopause and its attendant ovarian insufficiency. 

Investigators have demonstrated the efficacy of natural hormone sub- 
stitutive therapy in eases of menopausal endocrine imbalance, but it 
should be noted that such reports emphasize that the beneficial effects 
are greatest in eases presenting vasoviotor signs and symptoms. Werner^ 
has written that the most frequent features of menopausal aggravation 
are : ‘ ‘ excitability, irritability, headache, occipitocervical pain, crying, 
decreased memory and concentration, depression psychosis, and formica- 
tion. ’ ’ These, with insomnia, are grouped by him under nervous mani- 
festations. He lists the circulatory complaints in this order: ‘Giot 
flushes, tachycardia, palpitation, dj''spnea, vertigo, scotomata, cold hands 
and feet, numbness and tingling.” These two categories, together with 
alterations in the established menstrual pattern, constitute the meno- 
pausal syndrome. 

In determining a particular therapy for the menopausal patient, such 
listings as the above deserve close scrutiny. In middle-aged women, as 
these nervous symptoms are encountered, considerable variation is noted, 
both as to intensity and the subjective attitude of the patient toward 
them. A great deal of the irritabilitjq depression, etc., is contingent 
upon the presence of hot flushes and other bizarre somatic sensations. 
Hence, the physician, whatever may be his specialtjq is likely to be con- 
fronted b.y a few patients whose emotional balance has been notably 
affected by their distress over their hot flushes and other neuroeireula- 
tory symptoms. Novak states that only a small minority of menopausal 
females suffer notably from vasomotor complaints.^ 

Li such a group as the latter, the careful use of anj'- legitimate 
estrogenic preparation which lias been demonstrated to abolish or mini- 
mize vasomotor symptoms is good treatment. And, so far as the pa- 
tient’s exaggerated emotional response is related to these vasomotor 
phenomena, the estrogens may be expected to aid the patient in regain- 
ing her psychic equilibrium. The doctor will aid her by such prescrip- 
tion with greater success provided her psychic turmoil is circumstantial 
rather than definitely S3"stematized. Papanicolaou and Shorr® have 
called attention to this likelihood in their work on the action of ovarian 
follicular hormone in the menopause. Stud.ying the patient’s response 
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by Sterling.-" Our control figures do not bear out either rise, but it 
seems likely that our figures in both the very young and the very old 
groups may not be significant, due to the small number of patients. 

We are unable to explain wh.y the toxemias of pregnancy occur more 
frequently in the syphilitic than in the nonsyphilitic patients. It is 
perhaps significant that 70 to 80 per cent of the toxemic patients had 
positive Wassermans but previous treatment or the amount and type 
received during the present pregnancy could not be correlated with the 
incidence of toxemia. 

The incidence of by dati diform mole was higher in this group of 
syphilitic patients than in the clinic as a whole. 

CONCLUSIONS 

Syphilis need no longer constitute a major cause of fetal mortality 
or a frequent disease of the newborn. 

Antenatal therapy, which is responsible for the greater part of this 
effect, is greatly enhanced by treatment received prior to conception. 

A favorable outcome is made more certain by early institution of 
treatment, advanced age of the infection, and negative serology. 

No definite fetal mortality rate could be associated with adequate 
antenatal therapy. 

The only satisfactory and reliable criterion of congenital sypliilis 
in the infant is repeated clinical, serologic, and radiologic examination 
for a period of months or years following delivery. 

The incidence of toxemia of pregnancy and of hydatidiform mole 
is definitely elevated in the syphilitic patient. 

The authors wish to take tliis opportunity to tliank Miss Gertrude Skelley, R.N. 
who has been largely responsible for making available reliable records on tliose 
patients seen at the John E. Berwiiul Free Maternity Clinic and to Di’. William 
L. Fleming, University of Nortli Carolina Sciiool of’ Public Health, Chapel Hill, 
North Carolina, for aid and suggestions which have been invaluable. 
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whose personal attributes are suggestive of the pre-psychotic personality 
of an involutional melancholia patient do not become mentall.y ill. At 
least they do not enter mental hospitals. The known existence of 
ovarian insufficiency in all menopausal women makes it difficult to state 
that such deficiency is the x factor Avhieh determines Avhether or not a 
woman in her climacteric will become ps.A'chotic. However, this attitude 
is reflected in the writings of those®’ ® wlio advocate substitution therapy 
for involutional psychoses as though it did not matter if A’asomotor 
phenomena were present or not, and that the presence of lab.AU’inthian 
psychic conflict is purely incidental. 

Not infrequently a ivoman ivho has passed through her menopause 
without subjective distress will, five or ten years later, become psychotic. 
The history and features of her illness are such that a diagnosis of 
inAmlutional melancholia is made. Papanicolaou and Shorr note that: 
“The menopausal type of (Amginal) smear is immriably present after 
the menopause, Avhether or not symptoms exist.”® Regarding our pa- 
tient above, the psychiatrist might paraphrase their statement: “The 
basic pre-psychotic personality exists before, during and after the meno- 
pause, whether or not a psychosis occurs.” When the psychosis happens 
during the climacteric, the emotional trauma to that particular per- 
sonality of the menopause experience itself, in a setting of heightened 
emotional response, may be the trigger mechanism for the psychosis. 
It follows, then, that the endocrine imbalance known to exist during 
physiologic gonadal involution may contribute to the emotional hyper- 
sensitiveness observed in the menopausal female. Substantiation of this 
is recognized when the diagnosis of involutional melancholia is made also 
in the psychotic male who is obviously in his involutional era. His pre- 
psychotic personality type characteristics are, broadly, the same as those 
of the female with the same psychosis. 

In other Avords, to the menopausal female or the impotent male their 
physiologic involution assumes a symbolic significance. With emotional 
hypersensitiA^eness as a background, the stage is set, so to speak, so that 
emotional and pei’sonalitA^ factors are free to engage in a conflict marked 
by deep introspection, delusions, guilt-feelings, agitation, and depi’ession. 

It is common knoAidedge that such a AA’oman is much more susceptible 
to minor insults to her pride or ego, and certainly she experiences more 
difficulty than CA’er before in coping AAuth these, as aa’cII as Avith her major 
consciously recognized and/or long repressed emotional content of 
thought. Should the production of exaggerated affectNe responses be 
due to ovarian endocrine deficiency, as some Avoi’kers belieA"e,®‘^° it is a 
shoit step, according to such hypothesis, to indict the same mechanisms 
as the etiologic agent for the moi’e profound gross mental aberrations 
Ave are discussing. Obviously, such emphasis entirely neglects the most 
cogent element in the psychotic pattern so produced: the basic pre- 
psychotic personality type, including early and later aspects. BreAv and 
Davidoff have demonstrated that both the recent and remote personality 
features are etiologically important. 

It is also true that the involutional era iii a Avoman often marks the 
recurrence of one phase or the other of a manic-depressive illness . . . 
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to estrogen by means of periodic vaginal smears, they “repeatedly found 
severely psyehonenrotic patients highly resistant to treatment both as 
regards smear changes and symptomatic relief.” The authors felt that 
tliis indicated some relationship between the menopausal syndrome and 
the psychic states noted during the cliraacteiiQ. 

Psjmhiatrists occasionally find it difficult to distinguish between the 
involved psychoneurotic and the actual psychotic patient. The meno- 
pause experience is capable of precipitating a profound mental disorder 
(psychosis) : involutional melancholia. This type of mental aberration 
has been estimated as comprising from 3 to 4 per cent of all mental dis- 
ease. Psychoses of other varieties are known to have their incidence 
in the climacteric era. Psychiatrists have long differentiated organic, 
affective (emotional; “benign”) and schizophrenic (trend; “malig- 
nant”) illnesses. Involutional psychoses, either the melancholic or 
paranoid types, fall into the affective grouping, as do the manic-depres- 
sive disturbances. 

In 1897 Kraepelin called attention to the .syndrome of involutional 
melancholia and regarded it as distinct from the other great affective 
class of manic-depressive disorders. However, he later signified agree- 
ment with his pupil, Dreyfus, when the latter, in 1907, returned the 
involutional syndrome to the manic-depressive category. Shortly there- 
after, in a masterful evaluation of Dreyfus’ work, Kirby^ re-established 
the syndrome as a distinct clinical psychiatric entity. Since that time 
other observers'’'" have augmented Kirby’s contribution until today we 
recognize that marked agitation and depression, absurd delusional ideas, 
together with profound guilt-feelings constitute the psyehotic meno- 
pausal (involutional) syndrome. In this illness, the menopausal or post- 
climacteric female is seen to be typically characterized as one who for 
years has been essentially selfish, narrowed in her interests, over- 
religious, frigid sexually or poorly adjusted to the sexual aspect of her 
marriage, narcissistic, and remarkably rigid in her social, moral, and 
ethical attitudes. Together, these attributes may be summated in the 
term “pre-psychotic personality.” Such characteristics are not found 
so consistently or frequently among other women in the same physiologic 
era who develop a manic-depressive or a schizophrenic illness. 

With the onset of a true involutional p.sychosis (melancholia), she 
becomes worried and depressed in spirits. She cannot sleep, is hypo- 
chondriacal, and preoccupied with somatic delusions. Finally she re- 
fuses to eat. When asked the reasons for her behavior and state of mind 
she offers bizarre absurdities that reveal her delusional and guilt-feelings. 

It is largely this latter feature, the sen.se of guilt, real or delusional, 
over past minor and major infractions of her rigid code of behavior, and 
the agitation, Mhieh sct.s her apart from her depre.ssed manic-depressive 
fclIow-])atient. Such autoflagellation of her emotional self-control re- 
sults in an involved illness of many months’ duration. When the delu- 
sional content is of a paranoid variety, the prognosis is lc.ss favorable. 

A vast number of women go through the menopause with little or no 
subjoctive vasomotor complaints.’ Of those, an overwhelming majority 
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In addition to the substitutive aspect, estrogen preparations plaj^ a 
stimulative role when given, in adequate amounts, to the menopausal 
female. For this reason the physician should be exceedingly careful in 
his selection of patients for hormonal therapy. I agree with Brew and 
Davidoff in their belief that estrogens “may at times prove harmful 
if administered indiscriminately.” 

Our experience with psychotic menopausal and postclimaeterie women 
at the New York Hospital, Westchester Division, White Plains, has 
led us to believe that a wrong and dangerous emphasis has been given 
to past and current conjectures of investigators regarding the value 
of ovarian hormonal therapy in the treatment of menopausal mental dis- 
orders. Repeatedly it has come to our attention that the unwitting 
physician in practice has attempted to treat his greatly upset neurotic 
menopausal or psychotic involutional xiatient with endocrine prepara- 
tions when such patients have not been bothered by the usual neuro- 
cireulatoiy symptoms constituting the menopausal syndrome. 

Under the circumstances just described, experience has demonstrated 
conclusively that among such severely neurotic, mildly or profoundly 
psychotic jiatients, hoi-monal therapy not only fails to help the patient 
but usuallj^ increases the emotional chaos the physician is tiying to com- 
bat. This arises from the stimulation, bj'- the estrogen, of ovarian and 
genital activity. These patients are, by virtue of their previous per- 
sonality, in great conflict over their psychosexual desires and attitudes. 

We recently had opportunity to check accurately this impression by 
experimental procedure in an effort to test the potencj^ of a new sjm- 
thetic ovarian follicular hormone* not yet available for general use. 
Twenty-six patients were selected for the study because their mental 
disorder had its incidence in the menopausal era, or subsequent to it, 
and Avas accompanied by many of the nervous symptoms outlined by 
Werner as being commonly associated Avith the menopausal sjuidrome; 
however, in contrast to similar studies made by other observers, it is of 
interest that none of them complained of the vasomotor phenomena of 
“hot flushes.” 

Of the 26 cases, 7 women had involutional melancholia, one had an 
involutional psychosis, paranoid type, while 15 were diagnosed as suffer- 
ing from other psychoses. Tavo AA'omen had paranoid dementia in’ecox 
(schizophrenia), AA'hile one Avas a Korsakoff’s S3aidrome (alcoholic psj^- 
chosis). The sjuithetic hoi’mone’s potencj'- and general similarity to the 
natural estrogens Avas indicated bj’’ the j^roduction of “AAuthdraAval bleed- 
ing” in 60 per cent of these patients AAuth preAUous amenorrhea (one 
patient had not menstruated for tAventy years), and ly the alterations 
of the A'aginal epithelium architecture as rcA'ealed ly periodic Amginal 
smears. In six eases, or 23 per cent, certain so-called “toxic side- 
effects” AA’ere also noted: sensation of fullness in breasts, Avith enlarge- 
ment, deepty-pigmented tender nipples and areolae, sensation of AUihmr 
fullness, increased sexual desire, transient nausea, d.A^smenorrhea, per- 
sistent nausea, and diarrhea. 

‘I.!' — clihyclroxy — a. p — diethyl stilbene (stilbestrol). Acknowledgment is made to 
E. R. Squibb & Sons for generous supplies of stilbestrol. 
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possibly due to the same setting of emotional acuity whicli encourages 
the development of involutional melancholia. But, as has been shown, 
the prepsychotie type of the involutional melancholia patient is quite 
different from that of the woman who relapses into a manic-depressive 
illness. The previous attack of the manic-depressive patient has oc- 
curred, oftentimes, many years before the menopause. No ovarian in- 
sufficiency was operating then. Some other factor (s) precipitated the 
psychosis. And, it is so frequently seen in the reactivation of such an 
illness during or following actual menopause that emotional trauma has 
again precipitated the psychosis. To either type of potentially psychotic 
female such trauma may be the experience of the menopause itself . . . 
and all that it implies to the woman: loss of reproductive function, 
onset of middle age, etc. She may think of herself as a woman whose 
effective work in life has been completed and whose brightness in the 
family constellation is eonsiderablj’^ dimmed. 

It is generally recognized that involutional melancholia or involu- 
tional paranoia is preceded by a very long prodromal period, often of 
many years’ duration.® 

Again we emphasize that the minimization of hot flushes, chilly sensa- 
tions and palpitations will cause the patient to be notably less disturbed 
so far as she is disturbed over their presence, and this improvement may 
aid her in taking a less distraught attitude toward her emotional con- 
flicts. But this degree of improvement cannot be objectively regarded 
as setting the patient free from the shackles of her psychosis. Moreover, 
the occurrence of a menopausal psychosis (involutional melancholia) in 
a woman who does not complain of vasomotor nor sympathetic nervous 
system disturbances raises the question if the x factor, whatever it may 
be, is properly assigned solely to the field of endocrinology. Dynes^^ 
reports, significantly, the ease of a woman whose vasomotor symptoms 
were relieved and her psychosis soon improved under endocrine therapy. 
She returned home; her hormone treatments were shortly discontinued 
and she soon suffered a recurrence of her hot flushes and other sensa- 
tions. Likewise, she became considerably involved psychically. Upon 
returning to the hospital, she was given estrogen and her vasomotor 
symptoms disappeared, but her psychic aberrations continued more or 
less unabated. 

Brew and Davidoff," in an admirable discussion of the involutional 
psychoses mention that endocrine therapy cannot be expected to pre- 
vent or to cure a menopausal psychosis, because “where the individual’s 
reaction to the menopause and its somatic influence is preponderantly 
affected, it allays only one factor in the total picture, not the super- 
imposed one. They feel that the chief value of estrogens is seen in 
early subshhitive therapy, in cases “where estrogenic or endocrine fac- 
tors predominate in producing neurotic symptoms.” Corroborating 
Shorr’s comment previously mentioned. Brew and Davidoff point out 
that even among these eases, where the neurotic reaction pattern is 
influenced by the previous personality of the patient, little can be ex- 
pected from substitutive hormonal therapy. 



ROENTGEN VISUALIZATION OF THE PLACENTA BY 
SOFT TISSUE TECHNIQUE 

A Report of Two Years' Experience 

A. Louis Dippel, M.D., and 'Webster. H. Brown, M.D. Baltimore, Md. 

(From the Departvients of Obstetrics anil Boentgenology, Johns Hopkins 
University and Hospital) 

I N PREVIOUS articles,^’ ^ we have reviewed the literature dealing with 
localization of the placenta hj various clinical and roentgen methods 
and have recorded our earlier experiences with direct visualization of 
the placenta bj* the use of the technique first described by Snow and 
Powell,^ but used also for some years by Smith'* who has as yet not 
published his results. After employing this method for a • period of 
two years in 262 examinations, it seemed desirable for us to analj^ze 
our results statistically in an effort to determine the clinical value of 
this method. 

It will be recalled that the method requii’es no preparation of the 
patient such as the injection of radio-opaque dyes into the urinary 
bladder or blood stream. It is entirely dependent upon actual visualiza- 
tion of the placenta on a lateral roentgenogram obtained with a technique 
that is not essentially different from conventional roentgenography. 
We have employed aerocystography in certain instances and occasionally 
confirmatory information has been obtained, but this repox’t is based 
solelj^ upon the primary method of actual visualization of the placenta. 
The location of the placenta can be easily determined in Pig. 1, since 
here the placenta is markedly calcified. We have not observed sufficient 
calcification actually to visualize the whole placenta in any of the other 
261 examinations. However, in 6 there was slight (2) or moderate (4) 
calcification, but not sufficient to alloAv localization of the placenta on 
this basis alone. Therefore, calcification of the placenta is not an 
important factor in determining its location by this method. Usualb" 
the radiodensity of the placenta so closely approximates that of the 
uterine wall as to render differentiation of placental and uterine wall 
shadows impossible. But at the site of placental implantation, the 
uterine wall appears to be unusually thickened and this forms the basis 
of localization of the placenta by the soft tissue technique. 

results 

In 131 observations on 100 roentgenograms, we have found the average tliickness 
of the uterine wall at the apex of the fundus and at its anterior and posterior walls 
during the last trimester to measure 1.24 cm. Snow and Powells have shown that tlie 
combined placental and uterine wall shadow measures approximate!}' 7.0 cm. at the 
point of greatest thickness and tapers off toward the periphery of the placenta. A 
tj-pical example of this picture is shown in Fig. 2 where the placenta is clearly visu- 
alized on the posterior wall of the fundus. It is inconceivable that other soft tissue 
uterine or intrauterine shadows would be misleading or would introduce factors of 
doubt. It would be exceedingly rare, if possible, that an intramural or submucous 

9S6 
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Bearing in mind the criticism by investigators who believe an involu- 
tional psychosis is due entirely to endocrine insufficiency, that poor 
therapeutic results Avith estrogen stems from inadequate dosage, the 
amounts of the synthetic hormone prescribed were considerably in excess 
of any as yet reported in the literature. 

I recognize that many of the unfavorable toxie side-effects obtained 
with this particular preparation are not ordinarily perceived with the 
usual dosage of the natural hormone; however, it has been my experience 
that such effects as increased sexual desire and vague feelings of dis- 
comfort in the genital area are not uncommonly found Avith the 
moderate dosages of natural hormones noAv on the market. 

Among the 12 patients (46 per cent) avIio shoAved no obvious aAvare- 
ness and/or offered comments attributable to the “ AvithdraAval bleed- 
ing,” such remarks Avere definitely of an unfavorable nature among 
8 patients and conceivably favorable among 4. 

The psychiatric clinical course during treatment revealed that 67 
per cent remained unimproved and that 4 per cent became much Avorse. 

A comparison of the patient’s status before hormonal treatment began 
Avith the elinical picture following termination of treatment revealed 
that 43 per cent remained unchanged and that 38 per cent had become 
definitely Avorse. Of the 15 per cent that improved sufficiently to leave 
the hospital, it may be said that statistically the probability Avas in favor 
of ultimate recovery without any specific chemotherapy or endocrine 
administration. 

CONCLUSIONS 

The crux of the controversy hinges upon the question of Avhether the 
relief of the more aggravating vasomotor symptoms is justifiable at the 
expense of increasing or exaggerating certain other physiologic aspects 
which contribute to the psychosexual conflict that is partly responsible 
for the development of the psychosis or of the involved psychoneurotic 
burden. 

It is our belief that it is not; and among such cases as are not char- 
acterized by distressing vasomotor phenomena, the employment of hor- 
monal therapy solely to “cure” the mental aberrations of the involu- 
tional period appears entirely unjustifiable. 


(2) Wemer, A. TV.: Endoeri- 
(3) Papanicolaou, G. N., and 
(4) Kirhy, G. S.: N. Y. State 
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Tlius far, soft tissue lateral roentgenograms have been obtained on 259 patients; 
each of two patients were studied in a subsequent pregnancy, and a third patient 
was observed at two stages of a single pregnancy, making a total of 262 roentgen 
observations. These patients grouped according to race represent 149 colored, S7 
white ward, and 23 private (white) patients. Eightj"-seven examinations were upon 
priniigravidas, 61 upon seeundigravidas, and 114 upon patients of greater parity. 


The mean duration of pregnancy for tlie whole •, group at the .time . of x-ray study 



showing vaginal bleeding (92 cases) are somewliat less with a mean duration of 34.4 
weeks and a range of 23.0 to 41.5 weeks. The eleven instances of actual placenta 
previa showed an even smaller average duration of pregnancy, 32.2 weeks with a 
range of 24 to 40 weeks. Contrarj' to what one might expect, the vaginal bleeding 
appeared earlier in pregnancy with the lesser degrees of placenta previa; i.e., at an 
average time of 34 weeks (30 to 40 weeks) in 5 cases of central previa, at 32 weeks 
(29 and 35 weeks) in 2 cases of the partial type, and at 30. weeks (24 to 35 weeks) 
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myoma could simulate tlie shape of the usually observed placental 

placental hemorrhage, as with premature separation of the normally ™Pl“ted 

placenta, could not be differentiated from the normally attached f 

Slow increased thickness of the placental shadow. An accumulation of blood m 



Pig-. 1. — Lrateral soft tissue roentgenogram of a primigravida obtained in the 
thirty-eighth week of gestation because of a clinical diagnosis of moderate hydramnios. 
This shows, instead, a large fetus presenting by the vertex, with its ventral surface 
facing the placenta, which is implanted over the whole of the anterior wall of 
the fundus uteri. The placenta can be clearly made out, since it is markedly cal- 
cified throughout. The uppermost arrows indicate the thickness of the posterior 
wall of the fundus; the upper pair of arrows on the anterior wall indicate the 
thickness of the placenta; the staggered arrows below these indicate in succession, 
the anterior wall of the fundus uteri, the rectus abdominis muscles, and the sub- 
cutaneous with the cutaneous tissues. 


the uterine cavity between tlie chorion and uterine wall might conceivably increase 
the length of the placental shadow, but it would seem more likely that it would 
produce a second shadow as with a succenturiate placental lobe. We did not observe 
variations of this kind in the roentgenograms ^ of the two cases in which a clinical 
diagnosis of premature separation of the normally implanted placenta was made. 
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where clinical evidence of premature separation of the normally implanted placenta 
was present. Therefore, if cesarean section had been routinely performed on all 
cases of vaginal bleeding on the assumption that they had either placenta previa 
or premature separation of the placenta, that assumption would have been erroneous 
and cesarean section would have been unjustifiabl.y performed in S5.S7 per cent 
of the cases. 

There is no significant difference in the incidence of implantation of the placenta 
over the anterior and posterior walls of the fundus, even in instances of vaginal 
bleeding, but the incidence of implantation over the anterior wall of the lower 
uterine segment, in our experience, is almost eight times as great as that over the 
posterior wall of the lower segment. This has been a repeated observation through- 
out this study, for in only 2 of the 11 cases of true placenta previa did implantation 
occur over the posterior wall of the lower uterine segment and internal cervical os. 
Beck and Lights and Jablonski and Meisels“ have shown that implantation over the 
posterior part of the lower segment usually leads to an erroneous diagnosis of nor- 
mal implantation when observed by indirect placentography. Since that method 
has a relatively high incidence of accuracy in the diagnosis of placenta previa 
(provided the pregnancy is advanced and the presentation vertex), we suspect that 
this indicates a low incidence of posterior wall placenta previa. 


Table II. Location op the Placenta as Determined Prom Soft Tissue Lateral 

Roentgenograms 


segjient and wall 

BLEEDING CASES 

NONBLEEDING CASES 

TOTAL 

Posterior fundus 

33 

70 

103 

Posterior lower segment 

3 

0 

3 

Anterior fundus 

40 

67 

107 

Anterior lower segment 

12 

11 

23 

Not visualized 

4 

22 

26 

Totals 

92 

170 

262 


The placenta was clearly visualized in 236 of the 262 observations, an incidence 
ol 90 per cent. If the 8 examinations from which poor films resulted, had been 
repeated and granting that satisfactory roentgenograms would have resulted, the 
maximum visualization obtainable would have been 93 per cent. AU causes of non- 
visualization are listed in Table III, with the interfering factors. Hydramnios has 
proved to be the greatest interfering factor, but not an important one, since only 
one of these presented vaginal bleeding as a clinical finding, and placenta previa 
was not present in that case. Moreover, cases of acute hydramnios usually demand 
vaginal interference in the way of rupture of the membranes to relieve cardiac and 
respiratory distress, are frequently associated with fetal anomalies, and the avoid- 
ance of vaginal examination is not as urgent as in certain other conditions. Pur- 


Table III. Factors Which Deter Good Visualization and the Instances of 
Visualization of the Placenta in Spite of Deterring Factors 


DETERRING FACTORS 

TOTAL 

NO. 

not located 

NUMBER 

1 LOCATED 

NUMBER 

INCIDENCE 

Hydramnios 

18 

15 


16.67% 

Immaturity (less than 28 wk.) 

13 

2* 


84.62% 

Poor films 

S 

8 


0.00% 

Twin pregnancy 

S 

2 


75.00% 

Transverse presentation 

6 

It 


83.33% 

Extrauterine pregnancy 

1 

1 

0 

0.00% 

Totals 

54 

29t 

25 

46.30% 


*Nonvisualization attributed to (1) poor films and (2) twin pregnancy. 
tCause of nonvisualization included above under hydramnios. 
tEach of above three cases recorded twice. 
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in 4 of the marginal variety. This point has not been previously touched upon, but 
our series is so small that the findings may well represent a sampling error. 

The indications for roentgenography are listed in Table I. This shows that 92, 
or 35 per cent, of the examinations were made because of varying amounts of 
vaginal bleeding, i.o., because of clinical suspicion of placenta previa. The experi- 
mental roentgenograms, 47 or IS per cent, were obtained in the earlier days of this 
study in order to develop the soft tissue technique. In the event a patient had 
been previously delivered by cesarean section, it was considered desirable to know 
whether the placenta in the subsequent pregnancy was implanted over the site of 
the previous uterine wound, since there is some reason to suspect^ that if normal 
delivery is allowed in such instances, the incidence of rupture of the cesarean scar 
is higher than if the placenta is implanted elsewhere. In 17 patients in -whom de- 
livery by cesarean section was contemplated, the placenta was localized so that if 
anterior implantation was discovered, the operator might avoid, if he chose to do 
so, the site of implantation by selecting a low cervical or a classical incision, de- 
pending upon whether implantation was over the fundus or over the lower uterine 
segment. Moreover, he could be forewarned and could avail himself of additional 
precautionary measures in the waj' of transfusion. In the remaining 95 instances, 
36.2 per cent, the roentgen examination was not requested primarily for localiza- 
tion of the placenta but rather, in most instances, because of suspected abnormality 
of the pregnancy. The soft tissue technique was nevertheless selected since the 
resultant roentgenograms furnish equally as good fetal bone detail as conventional 
roentgenograms and supply the additional information on placental location. 

Table I. Clinical Indications for Roentgenography 


Vaginal bleeding 

92 


Probable multiple pregnancy 

59 


Experimental 

47 


Contemplated cesarean section 

17 


Previous cesarean section 

11 


Probable abnormal presentation 

9 


Probable fetal anomaly 

6 


Suspected death in utero 

6 


Hydramnios 

4 


Suspected postmaturity 

4 


Myomata uteri 

3 


Probable erythroblastosis fetalis 

2 


Unusual maternal obesity 

1 


Advanced extrauterine pregnancy 

1 

262 



Torpin,6. r as well as many an older writer, has shown that the placenta is usu- 
ally implanted over the relatively flat anterior or posterior uterine wall and that 
when it extends over the dividing line between anterior and posterior uterine walls, 
either laterally or across the apex of the fundus, it is likely to be one of a small 
group of abnormal placentas such as bipartita or spuria. Our relatively small 
group tends to confirm this impression, for we have never visualized the placenta on 
both anterior and posterior uterine walls and have never found it absent on both. 
Table II shows the location of the placenta with reference to segment and wall of 
the uterus at each examination. Implantation of the placenta on the lower seg- 
ment was diagnosed whenever aU or the major portion of the placenta was visualized 
in this region and when less than one-half appeared to be implanted above the level 
of the ninbilicus. There were 26 such patients. All of these cases, it is important 
to note, do not represent clinical cases of placenta previa, nor were they all in- 
stances of vaginal bleeding. As a matter of fact, there were only 11 instances of 
clinical placenta previa in the group, while the remaining 15 were merely roent- 
genologic instances of low implantation of the placenta. There were only 2 cases 
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sented by tlie vertex. Clinical obesity of the mother is not listed as an interfering 
factor, because ^Ye failed to visualize the placenta in only one such instance and 
here hj'dramnios rvas associated. 

In their original communication, Snow and Powell^ contended that “in practically 
all cases, the ventral part of tlie fetus faces it (the placenta). In no instance was- 
the fetal back flush up against it. ’ ’ We have not found this relationship to be a reli- 
able criterion for location of the placenta. In fact, in at least 4 per cent of our series 
wc would have made an erroneous diagnosis if we had relied upon the fetal posi- 
tion alone to furnish the information on placental location, for in 7 instances in 
which the fetus presented by the vertex and in 4 in which it presented by the breech, 
some part of the back of the fetus was directed toward the placenta. Pig. 3 is a 
typical example of the dorsal surface of the fetus being directed toward the 
placenta. While it is true that the ventral surface of the fetus frequently faces 
the placenta, it is not uncommon to see the lateral fetal surface directed toward 
llie placenta. 

An attempt to check clinically the location of the placenta, as originally diag- 
nosed by x-ray, was made in 53 (20.4 per cent) of the 261 pregnancies and no 
roentgen errors w’ere detected. Moreover, in the cases not checked clinically, the 
subsequent course of the pregnane}' and labor was in strict conformity with the 
roentgenologic diagno.sis. The results of the clinical checks are recorded in Table IV. 
It was considered that placenta previa was present if, on vaginal examination, the 
lowermost margin of the placenta could be palpated within 5 to 6 cm. of the closed 
internal cervical os, whereas failure to reach the placental margin, at this level was 
regarded as confirming tlie roentgenologic diagnosis of “no placenta previa.” 


Table IY. Clinical SIeans of Checking the Roentgenologic Location of the 
Placenta with Results Confirming the Latter 


clinical METHOn CONFIRJIING 

NONBLEEDING 

CASES 

BLEEDING 

CASES 

TOTAL 

Cesarean section 

IS 

7 


Vaginal examination 

0 

31 


Vaginal examination and cesarean section 

0 

2 


Totals 

13 

40 



In our hands, the greatest usefulness of the soft tissue technique has been in 
cases of vaginal bleeding, more particularly in those in which placenta previa could 
be ruled out, the whole of the placenta being visualized above the level of the iliac 
crests. There were SI such patients, making up SS.O per cent of the cases present- 
ing a history of vaginal bleeding; by means of the method it was possible to spare 
these women the hazards of an intrauterine digital examination to rule out placenta 
previa. Of course, vaginal examination may be necessary to determine such causes 
of vaginal bleeding as cervical, decidual, and placental polyps, erosions of -the cer- 
vix, vaginal varices, deciduomas, and cervical malignancies, but this can be done 
by speculum examination and without interfering with the integrity of the cer- 
vical canal. 

We believe that the method might find some usefulness in determining the rela- 
tive soundness of the uterine wall in the region of a previous longitudinal cesarean 
wound, and attempted to visualize anterior wall thickness in 10 patients previously 
delivered by classical or longitudinal low cervical cesarean section. One of the two 
in which definite tldnning of the anterior uterine wall was found is shown in Fig. 4. 
In the other instance, the patient was allowed vaginal delivery, and intrauterine 
examination thereafter revealed a deep furrow in the anterior wall, at the site of 
the previous classical cesarean section. Only positive findings of this kind will be 
of value in cases previously delivered by cesarean section, while negative observa- 
tions will not preclude the absence of a weak cesarean scar. If it were possible to 
ascertain the site of the previous cesarean incision, and then in the subsequent 
pregnancy to determine dextro- or levorotation of the uterus, the opportunity to 
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thermore, tlie placenta was visualized in three instances in which hj-dramnios w'as 
diagnosed both clinically and roentgenographically. Immaturity is not^ such^ a 
hindering factor as we had previously suspected, for in 2 of 13 instances in which 
the pregnancy had advanced to only 23 to 27 weeks, nonvisualization in one in- 
stance was definitely due to poor roentgenograms and the other was attributed to the 
multiple pregnancy rather than to the early stage of pregnancy. Fetal position 



Pig. 3. — Roentgenogram of a multipara near term, who went into labor follow- 
ing premature spontaneous rupture of the membranes. Rectal examination upon 
admission to the delivery ward precipitated moderate vaginal bleeding. The pla- 
centa was visualized over the anterior wall of the lower uterine segment with its 
thickest region located by the lower arrow. The upper arrow is directed toward 
the anterior wall of the fundus, which is of normal thickness. The lumbar region 
of the fetal spine and the buttocks are flush against the placenta. This location 
of the placenta (placenta previa) was confirmed at the time of delivery by low 
cervical cesarean section. 

does not in itself affect localization of the placenta by this method, for in only 1 
of 6 cases of transverse presentation was the placenta not visualized and then be- 
cause of hydramnios. Moreover, in each of 22 eases of breech position, the placenta 
was clearly visualized ; the 5 instances of nonvisualization in association with breech 
positions were due to grossly poor films (3) and hydramnios (2). Except for the 
above recorded breeches and transverses, the extrauterine pregnancy which was 
diagnosed roentgenographicaUy, and 2 eases of face presentation, all fetuses pre- 
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the roentgenograms. Unsatisfactory x-ray films were obtained in 3.05 
per cent of the eases, and it was impossible to visualize the placenta in 
2 of 8 cases of tivin pregnancy. Immaturity, provided the pregnancy 
has advanced beyond the midpoint, and abnormal presentations and 
positions are not hindering factors in visualization. 

3. Calcification of the placenta is rarely extensive enough to aid in 
localization of the placental site. No other adjuncts to actual visualiza- 
tion were found. Fetal position is not a reliable criterion of the 
location of the placenta. 

4. No errors in roentgenologic localization of the placenta were found 
in the 53 instances which were checked hy reliable clinical methods. 

5. The placental implantations were almost equally divided between 
anterior and posterior walls of the fundus. However, with low im- 
plantation, essentially eight times as many placentas were found im- 
planted on the anterior as on the posterior wall of the lower uterine 
segment. 

6. The average thickness of the walls of the fundus uteri near term 
measured 1.24 cm. on the roentgenograms which were made at a distance 
of 42 inches. 

7. Only 11 (12 per cent) of 92 eases of vaginal bleeding were found 
roentgenographically and clinically to have true placenta previa; 15 
other cases presented merely x-ra.y evidence of low imiilantation of the 
placenta, without the usual clinical signs. 

8. Soft tissue roentgenography in obstetrics finds its greatest useful- 
ness in those eases of vaginal bleeding where the whole of the placenta 
can be visualized above the level of the iliac crests and these constitute 
the great majority, 88 per cent, of the instances of vaginal bleeding in 
the latter months of pregnancy. 

We are deeply indebted to Mr. J. C. Fletclier, cWef Technician of the Department 
of Roentgenology, for his untiring efforts in developing the soft tissue technique in 
our x-ray laboratory, and for liis valuable aid in obtaining photogi'aphic reproduc- 
tions of the roentgenograms; also to Mr. Arthur W. Fuchs of the Medical Division 
of the Eastman Kodak Company, for expert aid with the photographic reproductions. 
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visualize the site of the previous incision would be greatly increased by positioning 
the patient in the true lateral, or in an oblique position, in order to bring this 
site into the plane parallel to the film. 



Fig. 4. — Roentgenogram of a secundipara, whose first delivery was effected by 
classical cesarean section, on account of fulminating pre-eclampsia. The post- 
operative course was moderately febrile, but thought to liave been due to acute 
bronchitis. The roentgenogram shows irregular thinning of the anterior uterine 
wall. The area located by the arrows was found at operation to measure less than 
3.0 mm. in thickness. The placenta is located on the posterior wall of the fundus. 


CONCLUSIONS 

1. The placenta was clearly visualized by soft tissue roentgenography 
in 236, or 90 per cent, of 262 observations on 259 patients, in 261 preg- 
nancies. 

2. The greatest factor interfering with visualization was found to 
be liydramnios, and accounted for non visualization in 5.73 per cent of 
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Age is an important factor. Tlie proportion of chronic nephritis increases rap- 
idly after thirty-five j'ears. Until then the incidence of the disease is about sta- 
tionary, regardless of age. 

In this series multiparity does not seem to increase the incidence as much as com- 
monly thought. Prom the fifth pregnancy on, the rate about doubles, but beyond 
this increasing paritj- does not cause an increasing incidence. 

Table I. Ratio of Chronic Nephritis to Other Deaths 


YEAR 

TOTAL BIRTHS 

TOTAL 

PUERPERAL 

DEATHS 

NO. OF 

CHRONIC 

NEPHRITIS 

% OF 
CHRONIC 
NEPHRITIS 

1931 

33,773 

248 

10 

4.0 

1932 

31,766 

239 

7 

2.9 

1933 

29,241 

152 

10 

6.5 

1934 

29.4S5 

164 

7 

4.2 

1935 

29,723 

156 

2 

1.2 

1936 

29, .396 

174 

3 

1.7 

1937 

1 29,771 

117 

1 1 

0.8 

1938 

1 30,447 

99 1 

■i 

4.0 


Table II. Ratio of Chronic Nephritis to Other Deaths by Age 'Groups 


AGE 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

NO 

RECORD 

All deaths 

52 

376 

335 

281 


■EH 


Chronic nephritis 

2 

2 

10 

8 

WESM 



Per cent 

3.9 

0.5 

2.9 

2.8 

■EBi 

mSsM 



Incidence increases after 35 years. 


T-able III. Ratio of Parity to Chronic Nephritis 

PARA 

CHRONIC NEPHRITIS 

PER CENT 

ALL DEATHS 

1 

9 

. 1.9 

474 

2 

8 

4.0 

198 

3 

4 

2.S 

141 

4 

1 

0.9 

106 

5 

6 

7-.1 

84 

6 

O 

*J 

8.5 

35 

7 

2 

5.5 

36 

8 

2 

4.1 

48 

9 

1 

4.1 

24 

10 

3 

9.6 

31 

11 

3 

21.4 

14 

12 

1 

7.7 

13 

No record 

1 


145 

Totals 

44 


1,349 


Incidence increased from para v upivard. 


CLINICAL- CHARACTERISTICS 

Twenty-five of these patients had a history suggestive of previous toxemia. The 
most extreme example is that of an 18-year-old para ii who was permanently blinded 
by toxemia at the birth of her first baby, one and a half years earlier. When she 
became pregnant again she reported to the prenatal clinic at twenti’-six weeks with 
a blood pressure of 210/140. Unfortunately, the seriousness of the situation was 
not recognized by the physician on the first visit, and she was admitted to the hos- 
pital two weeks later in fatal coma and convulsions. 

A less dramatic, but just as significant, history was that of a 43-year-old para 
viii who gave a history of six or seven miscarriages, refused to consult a physician 
until she was brought into the hospital, twenty-four weeks pregnant, in convulsions 
and died six and one-half hours later. 













CHRONIC NEPHRITIS AND PREGNANCY FATALITIES IN 

PHILADELPHIA^^ 

NE^YLIN P. Paxson, B.S., M.D., P.A.C.S., Philadelphia, Pa. 

T his study represents part of the work of the Philadelphia Maternal 
Mortality Committee, under the Chairmanship of Dr. Phillip P. 
Williams, It consists of an analysis of the fatal cases of chronic 
nephritis complicated by pregnanc.y occurring in Philadelphia from 
Jan. 1, 1931, to Dec. 31, 1938, an eight-year study. 

The statistics were analyzed for answers to the following questions; 

1. Wliat is the incidence of chronic nephritis in relation to other causes of 
obstetric death? 

2. What are the biologic characteristics of this disease in its fatal form? 

3. Were these deaths all unavoidable and, if not 

4. What avoidable factors can be controlled b}' the medical profession? 

5. ’iVliat is the ideal management of a case of chronic nephritis complicated by 
pregnancy, in the light of our present-day knowledge? 

The term chronic nephritis is vague and includes three forms: 

1. Chronic glomerulonephritis. 

2. Nephrosclerosis. 

3. Nephrosis. 

There has been no attempt to differentiate these forms. To do so 
would be impossilile from the data available in the hospital and mor- 
tality committee records. As will be seen from the detailed analysis, 
the majority, if not all, were nephrosclerotics ; at least, hypertension 
and vasospasm were present in eveiy case. 

The conclusions of the committee were followed in every case even 
when I disagreed with the assignment of responsibility or diagnosis. 
Although a group of human beings may occasionally err, in the long 
run the findings of the Committee will be found accurate. 

INCIDENCE 

The series is composed of 44 cases. Forty died in hospitals, of which two died 
while being transported to the hospital (one from New Jersey) and were pro- 
nounced dead on arrival. These deaths occurred in 20 of the 26 hospitals in 
Philadelphia, including all the medical college hospitals. Four died at home. 

During the eight-year period, there were 1,349 puerperal deaths, so that the 
incidence of fatal nephritis is about 3.25 per cent of all deaths. 

Table I also shows the decreasing maternal death rate. Chronic nephritis 
causes only about 3 per cent of all deaths. 

It must be remembered that only primary mortality is considered in this paper. 
Stander has shown that about 40 per cent of nephritics that recover die w'ithin 
the ten-year period following delivery. Thus the problem is greater than the pri- 
mary deatli rate would indicate. 

‘Read at a meeting: of the Obstetrical Societj- of Pinladeipliia. March 7, 1910. 
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